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Chilling and consequent machining difficulties were encountered by a foundry specializing in cast parts like these, designed with both heavy and light sectiog) 
Nisiloy, added to the ladle, assured ready machinability after many other experiments failed. 
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Casting users profit from use of Nisiloy . . . a new, Get full information. Send for your free cong Bedr 
powerful, positive inoculant that promotes bet- of a booklet that describes how the dense, gra 

ter machinability. It contains about 60 per cent machinable structure secured with Nisiloy By... 

nickel, 30 per cent silicon, balance essentially iron. duces machining time, tool wear, rejects and cos Asso 

Faster, easier, lower-cost finishing of gray iron Mail the coupon now. “e 
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*Trade-mark of the International Nickel Company, Inc. 





castings may be attained because Nisiloy serves 


to eliminate localized hard areas or chilled (white) 
The International Nickel Company, Inc. 
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edges and surfaces... regardless of sharp Vaeee Dept. A.O., 67 Wall Street, New York 5, N. Y. 





Please send me your booklet entitled 


“NISILOY” for GRAY IRON CASTINGS. 
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AArrex Bell Laboratories 
engineers have designed a new talk- 
ing circuit, they measure its charac- 
teristics by oscilloscopes and meters. 

But a talker and a listener are part 
of every telephone call, and to satisfy 
them is the primary Bell System aim. 


So, before the circuit is put into 
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These ‘sound jurors” record their preferences as they listen over test circuit, 
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The engineer in the foreground talks over the test circuits 
which the other engineer sets up on a “circuit simulotor.” 


operation, a “sound jury” listens in. 
An actual performance test is set up 
with the trained ears of the jurors to 
supplement the meters. 

As syllables, words, and sentences 
come in over the telephones, pencils 
are busy over score sheets, recording 
the judgment of the listeners on 


LABORATORIES 


Exploring and inventing, devising and perfecting for continued improvements and economies in telephone service 


r 


behalf of you and millions of other 
telephone users. 

Targets of the transmission engi- 
neer are: your easy understanding of 
the talker, the naturalness of his 
voice, and your all-around satisfac- 
tion. To score high is one of the 
feats of Bell System engineering. 
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THERES PROFIT FOR YOU (V 
E TIME AND MONEY-SAVING QUALITIES OF 


Several avenues of profit are open to you in Arnold 
Permanent Magnets. You can improve the performance 
and overall efficiency of equipment. You can increase 
production speed, and in many cases reduce both weight 
and size. And most important, you can maintain these 
advantages over any length of production run or period 
of time, because Arnold Permanent Magnets are com- 
pletely quality-controlled through every step of manufac- 
ture—from the design board to final test and assembly. 
You'll find them unvaryingly uniform and reliable in 
every magnetic and physical sense. 

It’s our job to help you discover and then fully attain 
these benefits. Arnold Products are available in all Alnico 
grades and other types of magnetic materials—in cast or 
sintered forms, and in any size or shape required. Our 
engineers are at your command—check with our Chicago 
headquarters, or with any Allegheny Ludlum branch office. 
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THE ARNOLD ENGINEERING CO. 
Subsidiary of ALLEGHENY LUDLUM STEEL CORPORATION 


147 East Ontario Street, Chicago 11, Illinois 
Specialists and Leaders in the Design, Engineering and Manufacture of PERMANENT MAGNETS 
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equipment, such as the products listed above. In 
addition, Aetna-Standard works closely with the 
Ordnance division in research on new methods + 


and new products. 


The AETNA-STANDARD ENGINEERING Co. 


YOUNGSTOWN, OHIO 
ASSOCIATED COMPANIES: 


WEAD, WRIGHTSON & COMPANY, LIMITED By 
THORNABY-ON-TEES, ENGLAND 
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TORONTO, ONTARIO, CANADA 
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Aetna-Standard specializes in the designing, 3 


engineering, manufacturing, and installing of mill 4 








New Developments 





the grotesque figure of a man. This pedestal-mounted, rope-b, 
figure was a copper soldier, clad in the latest scientificaljy de 
signed Arctic clothing and filled, with an intricate system , 
electric wiring and electronically controlled heating elemen: 
The copper GI answered questions that no human had be 
able to answer with any degree of accuracy; namely, “How cok 
does it feel out there?” ; 
The copper soldier was able to tell research technicians, ;, 
example, which is the more chilling—zero temperature with 
20-mile-an-hour wind, or thirty degrees below zero without ay 
wind. He indicated with exact precision how fast a body ogy 
heat at different temperatures and under varying Conditions ¢ 
humidity and wind with each type of clothing assembly under jy 


ALASKAN COMBAT TRAINING 


Antiaircraft and other ground combat units from the Wx 
Coast and Hawaii were ordered to Alaska recently to under 
summer training in conjunction with air units. Although tt 
designation of the units and the number of men involved yep, 
‘not immediately available, the new troops were to bring in 
balance the forces in Alaska. About sixty per cent of the garrisy 
consisted of Air Force personnel and the remainder Army gp. 
ice troops. This constituted a considerable shortage of grom 
combat troops. 


NEW TYPE COMMUNICATION 


A new type of communication for certain military and civilig 
uses was described to the Institute of Radio Engineers meetig 
in New York recently. The system utilizes radio waves, intr. 
red rays, or sound waves too high-pitched for the human & 
The waves are sent from an instrument and are returned to tk 
same instrument from a distant reflector. On the outward tr 
they carry no message. Returning, however, they bring sign 
with meaning. 

The reflector is excited by the waves received and chang 
or modulates the waves before returning them through one of; 
number of methods: position modulation, damping modulatic 
effective-area modulation, doppler modulation, or interferent 
amplitude, directional, and polarization modulation 











MODEL TRUCK TEST RESEARCH 


The same principle of small model testing which is suecessiull 
applied now to boats and ships may soon be used to study tk 
movement of motor vehicles over various types of soil. Tk 
Army Ordnance Department has extended a contract with tk 
Experimental Towing Tank of Stevens Institute of Technolog 
to determine whether scale models can be used successfully 
predict operation of full-sized motor vehicles and to devely 
methods and techniques for applying such test data to full-sak 
vehicles. 


NEW MINIATURE BATTERY 


The development of a miniature dry-cell battery of radical) 
new interlocking construction for portable radios and hearity 
aids has recently been revealed by Olin Industries, Inc. It’ 
made up of multiples of tiny plastic cells which, when assembled 
interlock automatically to make the electrical connection betwet 
cells. It eliminates ninety-one per cent of the soldered connectiol 
which have been a major cause of battery failure. 

The new battery is said to have an approximately twenty? 
cent longer life than conventional batteries. " 


MAGNETIC FLUID CLUTCH 


A new electrically controlled magnetic fluid clutch has be 
recently invented by a scientist at the National Bureau of S 
ards. It consists of three elements—a drive shaft with a plat 
at its end, a driven shaft and plate, and literally millions of ™ 
iron particles suspended in oil. (Continued on p.l 
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Buyers of new trucks are specifying Bendix-Westinghouse Air Brakes 
in ever-increasing numbers, because they have learned that these 
brakes start paying their own way from the first mile. The operators 
of older vehicles are also following the swing to AIR. They recognize 
the obvious value of adding that extra margin of modern safety to 
a vehicle that has already rolled up thousands of miles. On old or 
new vehicles service costs are less, payloads safely made larger, 
scheduling more efficient, and driver satisfaction greater. The first 
mile or the 100,000th—the Best Brake is AIR—and the best Air 
Brakes are, of course, built by Bendix-Westinghouse. 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY, ELYRIA, OHIO 








Smoother rides 


for military vehicles 
WITH TORSILASTIC RUBBER SPRINGS 





e TORSILASTIC RUBBER SPRING made by bonding a rub- . 
e ber cylinder with an inner Shelby Seamless Steel Tube * 
and an outer metal shell. 


HE new Torsilastic rubber spring developed and manu- 

factured by one of the large rubber companies,* is an 
ingenious device, the inner tube of which is a SHELBY Seamless 
Steel Tube with rubber permanently bonded to it and the 
metal of the outer shell. The body of the vehicle is suspended 
on rubber which results in a much smoother ride than con- 
ventional spring design. 

More than 500,000 of these rubber springs were used on 
heavy military vehicles such as “Water Buffalos” and “Beach 
Busters” and today they are being built into heavy buses. 

This type of spring needs no lubrication and is highly re- 
sistant to salt water. Sand doesn’t damage its action. 

The Seamless Tubing used for the Torsilastic spring had to 
be light but exceptionally strong with a high degree of dimen- 
sional accuracy. The metal had to be able to withstand con- 
stant shock and fatigue under thousands of pounds of weight. 

SHeELBy Tubing has proved 
completely satisfactory. 

In military equipment of all 
kinds, where strength and 
light weight are most impor- 
tant, SHELBY Tubing often 
can be used to replace heavy 
castings and forgings to save 
extensive machining opera- 
tions. Sizes range from % inch 
to 10% O.D. inches and in 
wall thickness from .035 to 
1.500 inches cold drawn. Write 
for complete details and anal- 
yses available. 

*Name on request. 





NATIONAL TUBE COMPANY 
PITTSBURGH, PA. 
Tubing Specialties Division 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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When the space between the two plates is filled with the fy 
a magnetic field established between the two plates acts 
the metallic particles and binds the plates together as tightly 
they were clamped. Operation of the clutch is characterized } 
extreme smoothness and absence of “chatter,” making its gs 
desirable in automobiles having permanently engaged gear trai 
clutched in and out for nonshift operation. : 


SEA 


ORDNANCE DISPOSAL HALTED 


The Navy abruptly canceled a recent Bureau of Ordnangg 
directive authorizing the disposal of “obsolete and surplus gun 
gun mounts, missile launchers and their ammunition, together 
with all components for their utilization and control thereof” 

“No further scrapping, mutilization, or disposal action sh 
be accomplished except as indicated.” Navy Secretary John | 
Sullivan stated. 


STREAMLINED SUBMARINES 

Navy submarines are getting a new streamlined look in th 
“Guppy” program. This involves streamlining the hulls of ty 2 
fleet submarines by reducing the size of their superstructure ap 
by removing deck guns and other gear to cut down underwate; 
resistance and increase submerged speed. 





MORE HELICOPTERS ORDERED At 
The Navy has ordered twenty additional HO3S observation based 
helicopters from the Sikorsky Division, United Aircraft Cor. the 
poration, in line with plans to equip Navy fleet units with hel has 
copters for rescue, transport, and observation missions. plan 
A total of forty-six HO3S’s are now on order. They will bring 
‘ : cgegie . Ecomme 
to eighty-eight the total number of helicopters of all types avail 
able for use by Navy fleet and shore-based units and will giv , _ 
the Navy a fleet of rotary-winged aircraft second to none equipm 
of fl 
GUIDED-MISSILE SCHOOL i 
The Navy Bureau of Personnel has asked for application new ike 


from Regular Navy officers in the ranks of lieutenant, lieutenant 
commander, and commander, line and aviation, to enroll in: 
guided-missiles course at Fort Bliss, Tex. The course is a joint 
Army-Navy project and is of thirty-seven weeks’ duration 
Classes will be convened in August and November. 


COLD ARMOR PLATE TEST 


Testing armor plate cooled to extreme low temperatures, has 
recently been undertaken at the Naval Proving Grounds, Dabl- 
gren, Va. In one of the tests 5-inch steel armor plate is subjected 
to minus seventy degrees Fahrenheit in one of the Navy's cold 
chambers for twenty-four hours. Then it is packed in dry it 
and rushed to a near-by range where it is fired upon to test its 
resistance at extreme cold. 

Testing equipment includes two cold chambers large enougt 
to accommodate a 5-inch gun and a high-altitude chamber whit 
permits simulation of conditions at 50,000 feet above sea lev 
The controlled-temperature facilities also include an instrume 
test chamber and a tank test room. The latter, used particulatl] 
by the Army, has a temperature range of from 125 degrét 
above to 67 below zero Fahrenheit. 





















NAVY PRECISION CAMERA 

Navy scientists have developed a novel all-electric came 
capable of accurately “magnifying” time by four million. Poi 
ing toward highly increased precision and accuracy, these instr 
ments open a new field of scientific analysis by means of what 
the Navy calls “synchronized microtime photography.” The 
shutter of the new camera has been operated so fast that light 
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Sperry anticipates commercial and 
military aviation needs 


This Sperry pilot is on an important flight mission. In one of 
Sperry’s “ Flying Laboratories” engineers are testing Sperry automatic 
equipment under actual low weather conditions. From their 
accurate data come developments that anticipate the equipment needs 
of both commercial airlines and the military. 








By actual Flight Research 
in “Flying Laboratories” 


At Sperry’s flight headquarters now 
based at MacArthur Field, Long Island, 
the flight research group since 1939 
has operated and maintained 31 air- 
planes of 21 different types including 
commercial transports, fighters, bombers 
and jet fighters. By installing new 
equipment aboard and flying thousands 
of flight test hours, this group learns 
modern aircraft requirements and gains 
new ideas for developing better products. 





And demonstrates new instruments in flight 


After hundreds of hours of testing, each new Sperry instrument 
is installed in a DC-3 demonstration plane where 

a duplicate instrument panel gives customers an opportunity 

to observe the equipment in operation. 

AMONG THE SPERRY EQUIPMENT proved by flight research are... Gyrosyn 
Compasses, Gyro-Horizons, Gyropilots, Automatic Approach Controls, 
Microwave Instrument Landing Systems, Airborne Radars, Engine Analyzers, 
Bombsights, and Aircraft Armament equipment. 


SPERRY GYROSCOPE COMPANY 
DIVISION OF THE SPERRY CORPORATION - GREAT NECK, N. Y. 


NEW YORK - LOS ANGELES - SAN FRANCISCO - NEW ORLEANS - CLEVELAND - SEATTLE 
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Production gaging 
with External Com- 
parator No. 951 and 
Amplifier No. 950. 







MEASURING EQUIPMENT 


by Brown & Sharpe 


Precision gaging on a mass-production scale is now both 
practical and economical with the new Brown & Sharpe 
Electronic Measuring Equipment. By applying elec- 
tronic-supersensitivity, accurate gaging to .00001” can 
be performed as fast as test pieces can be handled. 


An outstanding advantage is the separate amplifier 
unit which isolates all important heat-producing ele- 
ments... preventing temperature drift in gaging units. 
Another unique advantage... the true linear response 
of gaging units permits accurate setting for entire scale 
with only 1 gage block or master. 


Investigate the many advantages of this time-saving, 
precision measuring equipment. Write Brown & Sharpe 
Mfg. Co., Providence 1, R. I., U.S. A. 


At right—Internal 
Comparator Attach- 
ment No. 952, 





At left—Signal Light 
Attachment No. 958. 





At right—Gage Head 
Cartridge No. 953 for 
mounting in jig or 
fixture. > 
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(which travels at the speed of one thousand million feet 
second) moves a distance of only ten feet during the time of 
one exposure. It is being used primarily for the study of Certain 
rapidly changing phenomena which heretofore science has heen 
unable to observe and record accurately, 


NEW NAVY HELICOPTER 


A new 5-place helicopter, incorporating many new design fac. 
tors, has been developed by the Sikorsky Division of United Air. 
craft Corporation for the Navy Bureau of Aéronautics. 

The new craft, designated the XHJS-1, has been designed prj. 
marily for utility, rescue, and observation work aboard aircraft 
carriers, battleships, and cruisers. The craft is equipped with all. 
metal rotor blades, and other “firsts” include an improved engine. 
cooling system, nylon fuel cells instead of metal tanks, and 4 
shock-mounted tail pylon which gives full head clearance under 
the tail rotor blades. 


SAFER SEA LANDINGS 


Safer forced landings at sea by some of the new Navy lang. 
based patrol planes will result from hydro-flaps installed on the 
underside of the fuselage. These finlike surfaces, which ordinarily 
are closed into the plane, will act like skis to keep the nose of 
the plane out of the water during an emergency landing. 


AIR 


MILITARY USE OF AIRLINES 


Plans for use of U. S. commercial air transport ‘facilities jp 
case of national emergency are beitig codrdinated by a recently 
appointed airlines committee. 

Maj. Gen. Laurence S. Kuter, commander of the Military Air 
Transport Service, has been designated by Secretary Forrestal 
as the representative of the National Military Establishment, He 
will have charge of preparation of plans for the utilization of 
commercial airlines in the event of national emergency. 


AIR FORCE READINESS TESTED 


An inspection test to measure the operational effectiveness 
of all U. S. Air Force tactical and supporting units is being 
made of many USAF units as part of routine training. Th 
tests—referred to as “operational readiness tests’”—measure the 
combat readiness of each unit with scorings used for comparison 
with other similar units. In grading the tested organizations, a 
majority of points are allotted to operations with others for 
training, maintenance, personnel, supply, and administration. 

Major emphasis is placed on the ability of a unit to perform 
its tactical mission over a period of sustained operations. Every 
organization must utilize a high average of assigned aircraft 
on each mission. 


DETACHABLE-FUSELAGE TRANSPORT 


The United States Air Force has awarded a contract to the 
Fairchild Aircraft Division of Fairchild Engine and Airplane 
Corporation for the development of a detachable-fuselage ait- 
craft to be known as the XC-120 pack plane. Based on the 
trailer-truck principle, the pack plane will closely resemble th 
Fairchild Packet C-119 in configuration. The plane will be caps 
ble of flying with or without its fuselage. 

Preliminary designs call for a pack with a pay-load capacity 
of 9 tons at a range of 2,000 miles. As a medical unit, the pack 
will carry thirty-six litter patients and three attendants. The 
cargo capacity of the packs can vary according to the specific 
requirements for which it is designed, but the majority will have 
a capacity approximating 2,900 cubic feet. Since the packs caf 
be constructed in several different shapes, they present numerots 
possibilities for the transport of supplies and personnel. Such 
facilities as communications trailers, statistical control units 
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CONSTANT PROGRESS ... THROUGH RESEARCH 


COLD ROOM 


Continental Motors makes possible ‘'in-use" tests of engines at tempera 


tures as |OW as -50° F. 


DYNAMOMETER TEST 


department with 14 completely-equipped stalls is used to improve perform 


snce characteristics of Red Seal engines. 








ENGINES 
L ) 
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Continental Motors maintains one of the 
country's most progressive engineering 
staffs, backed by first-rate facilities for 
development work. 


This organization's sole objective is 
the development of better engines, 


HIGH-SPEED MOVIES 


up to 8,000 frames per second — reveal details of 


operation formerly unobservable, and facilitate develop 


ment both of materials and of design 


ANGLE TESTING 


of engines permits study of operation in any position 
which the engine might assume in actual use. It i 
especially important, in engines intended for use in out 
of-normal position, that the operation of oiling and 


carburetion in such positions be checked 





through improvement in manufacturing 
technique, as well as in materials and 
design. As a result of its work, Conti- 
nental engines undergo constant refine- 
ment, making for finer performance, 
lower cost of maintenance, adaptability 
to an ever-wider variety of specialized 
jobs. 


New, high-performance Continental 
engines range all the way from 7 to 250 
h.p. Three new full Diesels are also in 
production now. Continental Motors’ 
extensive research and engineering facil- 
ities are available at all times for the 
development of engines for a specific job. 


[ontinental Motors [orporation 











MUSKEGON, MICHIGAN 


July-August, 1948 








keke we K wee we Kw we Kw OK, 





the governor that 


of automotive 
vehicle operation 








The Handy Vari-Speed Governor used 
on many well-managed truck fleets over 
a period of years has proved its out- 
standing value in preventing costly 
operating practices. 


A poll of 180 such fleets shows actual 
savings as follows: 

General maintenance 

Engine repair 

Tire maintenance 


Other King-Seeley automotive in- 
struments with long successful service 
records include: 


¢ Telegages—Fuel level, oil pressure and 
water temperature 
e Ammeters ¢ Speedometers 


Specify KS control instruments 
for greatest effectiveness and 
economy of autemotive operation: 


ING~ JEELEY 
(ORPORATION 


ANN ARBOR MICHIGAN 


PLANTS IN 
ANN ARBOR + GRAND RAPIDS + YPSILANTI 
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portable mess sections, and flying surgical units can be designe 
within a detachable fuselage. 


HIGH-SPEED MISSILES 


After the recent announcement that British scientists had 
reached a speed of 800 to 900 miles an hour with a robot sles 
the National Advisory Committee for Aéronautics at Cleveland 
reported that “two years ago we first got beyond the speed oj 
sound—to 80 per cent above the speed of sound, or about 1,000 
miles an hour—with a similar device but one fired from the 
ground rather than dropped from an aircraft. By that more dif. 
ficult method we soon thereafter got to twice the speed of sound 
or into the neighborhood of 1,500 miles per hour.” 

Research at the laboratory has already answered the basic 
questions posed by the introduction of jet and turbine engines 
into the air. In the matter of materials, various devices haye 
now brought within the reach of achievement a turbine wheel 
that can revolve some ten times faster than a reciprocating engine 
and at temperatures twice those usable in the original jet engines, 
Fuel experiments have produced fuels some twenty times more 
efficient than the customary ones 


MOST POWERFUL JET ENGINE 


America’s most powerful aircraft jet engine now in productior 
is General Electric’s torpedo-shaped TG-190 which is capable of 
producing approximately 10,000 horsepower at the top speed of 
the new planes being built for its application. 

Known as the Air Force J-47A, the new engine is a “greatly 
advanced” development of the company’s axial-flow TG-1& 
(J-35) jet engine, which is the power plant of ten different type: 
of military jet-propelled fighters and bombers. 

Although having approximately the same frame size as the 
TG-180, the TG-190 has many design improvements, a greater 
thrust rating, and is substantially the same weight as the former 
unit. Compared with the slightly more than 4,000 pounds’ thrust 
developed by the TG-180, the new engine has 25 per cent more 
power. 

Following completion of tests, the TG-190 was installed as 
the power plant of the North American F-86A, an Air Force 
fighter revealed as having a speed of “over 650 miles an hour’ 


AIRPLANE ENGINE ANALYZER 

An airplane-engine analyzer capablé of diagnosing engine 
troubles while the plane is in flight has successfully met perform- 
ance tests and is going into commercial production. It is claimed 
that with the analyzer, engine maintenance can be improved, 
schedule delays can be reduced, and increased dependability of 
operation will be made possible. These would ultimately result 
in reduced cost of air transportation. 

The analyzer presents the engine data on a cathode ray tube 
screen. The patterns on the screen can be interpreted simply by 
comparison with typical patterns obtained under known condi 
tions. Location of the trouble is rapid. Ignition or mechanical 
difficulty, suspected on a particular engine, can be selected by 
the operator with one switch, while with a second switch he cat 
locate and examine the cylinders in which the trouble occurs 


JET PBOPULSION FOR HELICOPTERS 

New facilities for the development of component parts 10 
proposed U. S. Air Force jet-propelled helicopters have beet 
established at the General Electric Company’s flight test center 
outside Schenectady, N. Y. 

Evaluation, performance, and design of various types of power 
plants and aérodynamic testing of critical components will be 
included in the first phase of the project. The static testing 0 
burners—various types of jet-propelled blade tips—will be 4 
major portion of this phase. 
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OHN L. SULLIVAN is a fighting 

name, and Navy Secretary Sul- 
jivan is a fighting man. He wants a 
fighting Navy—tough, alert, well-bal- 
anced—to help preserve the peace of 
the world. 

Unfortunately the Regular Navy is 
at present far below the strength which 
Congress authorized. Counting a small 
number of Reserves on extended active 
duty, the Regular Navy has 44,922 of- 
ficers and 352,185 enlisted men, while 
the Regular Marine Corps has 8,876 
oficers and 72,783 enlisted men—a 
total of 478,766. This is 185,000 short 
of our authorized strength and permits 
manning only 277 combatant vessels 
of the Fleet and 488 minor and auxil- 
iary vessels. 

Secretary Sullivan is asking for an 
increase of 62,893 officers and enlisted 
men for the Navy and an increment 
of 10,961 officers and enlisted men for 
the Marine Corps. These increases 
would provide: 

1. Better balanced forces deployed in 
the two critical areas of the world— 
Europe and the Far East. These naval 
forces will support our occupation 
troops ashore and our programs of 
economic aid to free nations, 

2. Forces on each coast—Atlantic and 
Pacific—to support our units in Europe 
and the Far East and to be better pre- 
pared to execute those operations which 
the Joint Chiefs of Staff have agreed 


| are of utmost urgency in an emergency. 


3. A better balanced Fleet, including 
its naval planes, with emphasis on quick 
offensive capabilities and a capacity to 


< 
ACTION, CAMERA! With his 


camera mounted on the powerful 
Type IV tracking telescope, this 
technician is filming the supersonic 
flight of a V-2 rocket as it soars over 
White Sands Proving Ground, 
N. Mex. This and other precision 
instruments are described in Martin 
Mann's interesting story, “Tracking 
the Rockets,” on page 27 of this issue. 
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For Freedom of the Seas 


The Logisties of Defense Depend en Naval Power 


é 





John Lawrence Sullivan, pic- 
tured on the front cover of this 
issue, was appointed Secretary 
of the Navy under the National 
Security Act by President Tru- 
man on August 21, 1947, and was 
sworn into office by Chief Jus- 
tice Fred M. Vinson on Septem- 
ber 18, 1947. 

Previously, Mr. Sullivan had 
served as Assistant Secretary of 
the Navy for Air and as Under 
Secretary of the Navy. 

A lawyer by profession and 
a veteran of World War I, in 
which he served as a bluejacket, 
Mr. Sullivan brought to the 
Navy Department a background 
of legal activity, five years’ serv- 
ice as Assistant Secretary of the 
Treasury, and close association 
with civic, welfare, and vet- 
erans’ organizations. 

During World War II Mr. Sul- 
livan traveled more than 20,000 
miles by air and about 5,000 
miles by ship conferring with 
top Navy and Marine Corps 


leaders and with fliers and 
fighters from the ranks, 
Mr. Sullivan was born in 


Manchester, N. H., on June 16, 
1899. A graduate of Dartmouth 
College and of Harvard Law 
School, he was admitted to the 
New Hampshire bar in 1923 and 
served for four years as a 
county solicitor. He continued 
his legal practice until he was 
appointed assistant to the Com- 
missioner of Internal Revenue in 
1939. In the following year he 
became Assistant Secretary of 
the Treasury and was awarded 
the Treasury Department’s Dis- 
tinguished Service Award and 
Silver Medal for services ren- 
dered during the war-finance 
program from 1941 to 1945.— 
Tue Epirors. 











expand more rapidly to full wartime 
strength upon mobilization. 

Secretary Sullivan says that such a 
Navy would have more evident and 
more convincing naval power, includ- 
ing mobile striking air power, which 
could be applied quickly at focal points. 
This Navy would provide more opera- 
tional ships and aircraft with which to 
combat our most serious menace— 
hostile submarines and aircraft—and to 
protect our shipping on the vital sea 
lines of communications. 

The dependence of military opera- 






tions upon maritime logistical support 
is best illustrated by the statistics of 
World War II. In that war the Navy's 
8,234 ships steamed a total of 420 
million miles. American shipping trans- 
ported personnel across the Atlantic and 
Pacific in excess of 33 billion pas- 
senger miles. American shipping trans- 
ported cargo more than 676 billion long 
ton miles. 

The true value of control of the 
seas thus becomes apparent. In any 
conflict beyond our shores the Army 
and the Air Force must rely upon the 
Navy to keep the seas lanes open and 
to ensure free passage of personnel, 
equipment, munitions, fuel, and stores 
to their overseas bases. 


THE importance of control of the seas 
is not limited to wartime. Our internal 
economy is so geared that our industry 
would be strangled if there were even 
temporary interruption of basic im 
ports of raw materials. 

Secretary Sullivan points out that not 
a ton of steel can be manufactured 
without manganese, yet we depend 
upon imports for ninety-seven per cent 
of our needs. Indispensable alloy steels 
require tungsten—of which we must 
import at least sixty per cent—and 
chromium—of which we must import 
almost our entire supply. All our tin, 
most of our lead and zinc, a large 
amount of oil, and much of our copper 
and iron ore also must be imported. 

The Navy Secretary realizes that only 
the Air Force can and should be pre- 
pared to launch massive strategic bomb- 
ing strikes. He knows that the Army 
must be prepared to utilize all its arms 
and services, of which the infantry is 
at once the base and the bulwark. But 
he also realizes that our land-sea-air pre- 
paredness program demands strength 
in all three component elements. 

That’s why our fighting Secretary of 
the Navy wants a strong, well-balanced 
Navy to codperate with our land and 
air forces in the crucial struggle for 
world peace. 
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The International Situation Demands Realistic Thinking 


8 


by 
Louis Johnson 


4 


“No sane American 
wants another’ war. 
Equally, no sane Amer- 
ican thinks we _ shall 
escape by  appeasing 
Russian imperialism. 
Appeasement leads not 
to peace but to war.” 


* 


N the international front the 

United States is moving into its 
biggest international crisis since Pearl 
Harbor. 

There is no use now in lamenting 
the mistakes of yesterday. Some of us— 
I was one—did not approve the hasty 
demobilization of our military potential 
in 1945. We thought that the peace 
took some winning, as well as the war. 

Some of the men in the State De- 
partment then had evidence convincing 





This article is based on an address given 
by Mr. Johnson, former Assistant Secretary 
of War, at the annual meeting of the St. Louis 
Post, American Ordnance Association. 
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them that the Soviet Union was be- 
ginning a cold war against the United 
States even before Japan folded up. 
Their endeavors to work out a course 
of action which would meet this threat 
when we had power in our hands were 
of no avail, 

After V-J Day it became increasingly 
plain that the Russians proposed, in 
defiance of the Atlantic Charter and of 
the pledges contained in the Charter of 
the United Nations, to extend their 
domination over as much of the earth 
as they possibly could, Increasingly, too, 
their methods became exactly like those 
which Hitler and the Japanese had 
used from 1933 on. 


Results without War 


Like Hitler, they did not want to 
precipitate a new world war as long 
as they could get results without doing 
so. But they have carried their military 
preparations and their fifth-column 
work to a point where they may be- 
come willing to do so in the near 
future—or they may force a wartime 
situation without meaning to. 

Americans have watched the steady 
march of the Russians through the Bal- 
tic Republics—Latvia, Esthonia, Lithu- 
ania; through Poland; through Bulgaria, 
Rumania, and Yugoslavia; through 
Hungary, Czechoslovakia, and half of 
Germany. 

They now see the no-longer-concealed 
Russian threat to seize Italy, Greece, 


and Persia, which means the domina 
tion of the whole Middle East. They see 
a like threat to Finland, Norway, 
Sweden, and Denmark. 


Build-Up in Siberia 


Americans have also noted the steady 
military build-up in the northeastern 
corner of Siberia which lies uncom. 
fortably close to Alaska and the Cana- 
dian northwest. Anybody who follows 
air warfare knows perfectly well that 
this repeats the old Hitler pattern. 

Hitler planned to isolate the United 
States by having the Japanese pound 
us by sea on the Pacific side while the 
Germans pounded at England and the 
North Atlantic on the east. The Rus 
sian strategy is the same—except that 
they propose to do it by land and air 
instead of by sea. 

And what the Russians think about 
the United States is not secret. Com- 
munist mobs in Italy shouted “Death to 
Truman.” Russian-directed propaganda 
berates the United States as a monster 
of world imperialism. Peace, it is it 
timated, can be had only if the United 
States would appease Russia by allow- 
ing her more conquests. 

Under the circumstances, it is 0 
wonder that every thinking American 
penders whether World War III 
about to begin or not. 

No sane American wants another 
war. Equally, no sane American thinks 
we shall escape by appeasing Russia 
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unperialism. Appeasement leads not to 
ace but to war—right here. 

That is the underlying situation; in 

litics or out, we have to face up to it. 

In this situation the free countries of 
Europe who are stimulated by the 
Marshall Plan are drawing together for 
their common defense, 

This began when sixteen nations met 
at Paris in June 1947 to discuss com- 
mon economic measures to help them- 
selves and, incidentally, to justify the 
United States in voting some billions 
of dollars for European assistance under 


the Marshall Plan. 


Defense Alliance 

But economic strength does not make 
you safe—not when one of the two most 
powerful countries in the world has an 
army on your flank and an air corps 
that can pound you to pieces. Con- 
sequently, as the Russian danger has 
mounted a number of these European 
countries are now working out an 
agreement for a common defense to 
match the offensive and defensive alli- 
ance which Russia set up in her satellite 
states. France, the Netherlands, Bel- 
gium, Luxembourg, Great Britain, now 
probably Italy, will be members of this 
alliance. 

They have every right to do this, and 
we have every right to want them to. 

As far as they are concerned, if any 
one of them is conquered by the Rus- 
sians, all the others will be in terrible 
danger. As far as we are concerned, if 
the Russians push their conquests to 
the Atlantic, only a miracle can pre- 
vent an eventual Russian-American 
war—a war in which we would be at 
a disadvantage. 

As far as international law is con- 
cerned, the Charter of the United 
Nations outlaws aggression. It also has 
4 provision permitting any group of 
powers to make agreements for mutual 
defense against aggression. There can 
also be regional pacts permitting regions 
to take primary steps for peace-keeping 
in their own district. The proposed 
European alliance is a pact for mutual 
defense permitted under the Charter of 
the United Nations. 

It is now proposed that the United 
States should join that military alliance. 
I am not in favor of this. Instead, I 
Wish to propose a different solution. 

Military alliances are not in the tradi- 
tion of the United States. We have no 
means of influencing the policies of 
European governments and have no 
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desire to dominate their affairs. We 
cannot give to any foreign nation or 
group of nations the power to say when 
the United States should go to war. 

To my mind, the whole language of 
mere military alliance is out of date. 
It went out of date when the Charter 
of the United Nations was adopted. 
Our job is to try to see that peace is 
kept through the United Nations and 
use its machinery. If war comes—and I 
pray it will not—it should be the war 
of the United Nations against the 
peacebreaker and should be for the en- 
forcement of world order—not merely 
another conflict between rival countries. 
The object here is to enforce peace- 
keeping against peacebreaking. 

Because of that, I suggest that when 
the European countries complete their 
pact of mutual defense against aggres- 
sion and report it to the United 
Nations—as they must—the United 
States express its view. 

The United States should say that it, 
like other nations, has joined in the 
pledge against aggression. It has kept 
that pledge and expects others to do 
likewise. In the event that an aggressor 
attacks the western European group of 
free democracies, the United States will 
carry out her pledge, and will, in con- 
formity with its obligation to the United 
Nations, give this group all assistance 
in its power. 

I think we have to recognize that if 
the Russians attempted to seize Western 
Europe, the United States would be in 
danger so great we should have to be- 
come an armed camp. Even then the 
northeastern United States would be 
within range of Russian bombing 
planes. The Atlantic Ocean these days 
is not very broad. 

So I say we should not be talking the 
language of military alliance but the 
language of international law, and we 
should express our determination to en- 
force that law in such fashion that it 
will strengthen the United Nations and 
with it the peace-loving world. 





“The whole language of mere 
military alliance is out of date. 
It went out of date when the 
Charter of the United Nations 
was adopted. .. . If war comes— 
and I pray it will not—it should 
be the war of the United Na- 
tions against the peacebreaker 
. » not merely another conflict 
between rival countries.” 














I know perfectly that all of us would 
like to be told that there was no grave 
danger and that we could all relax. This 
is grim business—talking about possible 
war. But I for one do not propose to 
fool myself in a dangerous situation; 
and I know very well that none of you 
like to be fooled either. When there 
is real trouble in the world—and there 
is—the most dangerous thing you can 
do is to crawl into bed and pull the 
blankets over your head! It is better to 
face the situation squarely and start 
doing something about it. 

I believe our leaders should direct us 
toward reénforcing with all the power 
we have the peace-keeping machinery 
of the world—which is the United 
Nations. In accordance with that, our 
statesmen can pledge that they will 
assist others in doing likewise and 
thereby pledge all necessary assistance 
to the mutual-alliance which is 
being formed in Europe. Our willing- 
ness to face danger is likely to be the 


pact 


measure of our ability to prevent a 
future war. 

May I be pardoned for quoting 
from a speech which I made in St. 
Louis, Mo., on January 17, 
the annual convention of the National 
Aéronautic Association of the United 
States of America. It went far and 
over CBS and through the wire services 
and provoked much criticism from 
those who did not understand. It even 
prompted a Senator from Missouri to 


1939, before 


vide 


demand my resignation as the then As- 
sistant Secretary of War, saying that 
the speech was “idiotic, unpatriotic— 
indeed, maybe moronic.” I quote: 


American Air Power 


“For the protection of our country, 
we need a well-rounded, balanced force 
on land, on sea, and in the air. In 
urging air defense I in no way belittle 
the importance of our other military 
components. We cannot afford to neg- 
lect any of them. 

“Today, I am emphasizing air de- 
it has attained unpre- 
the councils of 


fense because 
cedented power at 
nations. Neither sea power alone nor 
land forces alone are sufficient in the 
world of today. We must make the 
wings of America a force so strong that 
no nation in the dare 
launch an attack against us... . 

“An immediate expansion of military 
aviation promises greater protection in 
case of war. It offers excellent prospects 
in the interests of peace.” 


world would 
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by 
Walmer E. Strope 


, 


Tests at Bikini Atoll 
proved that the inherent 
resistance of our naval 
vessels to damage had 
been grossly underesti- 
mated by the experts 


: 


WO years ago extensive plans 

were under way for the greatest 
full-scale experiment in military science 
which any nation had attempted to that 
date—the atomic bomb trials at Bikini 
Atoll. A joint effort of all United States 
Armed Forces, the July 1946 tests were 
widely publicized. Hundreds of re- 
porters and foreign observers witnessed 
the explosions, and the actual sounds of 
nuclear fission were broadcast to the 
entire world. 





Mr. Strope is an architect in the Bureau of 
Ships, Department of the Navy. 
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The Navy and Atomie Warfare 


Supply Bases Must Be as Invulnerable as Battleships 


This summer, two years later, prepara- 
tions are again under way. The exact 
nature of these plans is not known, and 
inquiries are not encouraged, The estab- 
lishment of a gigantic atomic proving 
ground at Eniwetok has been an- 
nounced with the statement that tests 
will be conducted “from time to time” 
on a continuing basis. But the actual 
experiments are being shrouded in 
secrecy. 

Elsewhere in the world, the same 
situation exists. Occasionally, rumors 
leak out of nuclear experiments, and 
there is little doubt that other nations 
are also busy secretly investigating the 
military applications of nuclear fission. 

These developments are of tre- 
mendous interest to those concerned 
with our military preparedness. They 
indicate that the great nations of the 
world are seriously preparing for a 
possible war of the “atomic age.” 

There is, therefore, an urgent need 
for a realistic evaluation of atomic war- 
fare as affecting the national security. 
Has the new scientific age made im- 
potent the implements of defense that 
were forged in the machine age? There 
are many who believe so. Vast destruc- 
tion was wrought by two atomic bombs 
in Japan. Furthermore, nuclear radia- 
tion, an insidious new hazard to human 
life, was introduced into warfare. 





Small wonder that doubt should be 
entertained as to the efficacy of our 
protective system and that men should 
investigate what parts, if any, of this 
protective system will be able to sur. 
vive the changed conditions brought 
about by great advances in scientific 
and technical warfare. 


Navy By-Passed? 


The naval establishment, in partic 
ular, has been subjected to much dis 
trust and misgiving. The new scientific 
developments, such as rocket warfare, 
atomic explosives, television, and radar, 
seemed to threaten to by-pass the con- 
ventional duties of the Navy. 

It was to determine, in so far as pos 
sible, some of the factors bearing upon 
sea warfare under the new conditions 
that atomic-bomb tests were conducted 
at Bikini Atoll. Naturally, most of the 
data thus obtained remains in classified 
categories, but the broad results already 
released to the public contain enough i= 
formation upon which to base a rational 
estimate of the impact of atomic wat 
fare upon our naval establishment. 

The Bikini target vessels were not 
grouped to determine how many o 
how few ships could be sunk by 2 
atomic bomb. In accordance with the 
scientific spirit of the tests, efforts wert 
made to obtain a gradation of the dan- 
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Despite these considerations, the ac- 
qual damaging power of the bomb 
against ships was disappointing when 
the losses were balanced against the 
number of targets located within a half- 
mile radius of the detonation. The area 
of “total destruction” was far less than 
had been predicted by physicists or 
might have been expected from the 
effects of the bomb on Hiroshima and 
Nagasaki. 

It became apparent that laymen and 
scientists alike had grossly under- 
estimated the inherent resistance of our 
naval vessels to damage. In fact, the 
radioactive “rain” thrown over the tar- 
get array by the underwater explosion 
constituted the major hazard to the 
fighting efficiency of the targets, Ships 
were rendered uninhabitable long after 
the waters of the lagoon had become 
safe. 

In its other physical manifestations— 
heat, light, and pressure—the atomic 
explosion behaves as a very large con- 
ventional detonation. 

In one respect the Bikini target ships 
were at a disadvantage. They were 
anchored and unmanned. Even though 
they were only lightly damaged by the 
atomic explosion, they were helpless to 
avoid engulfment in the deadly radio- 
active rainfall following the burst. 


Fleet Can Escape 


A fleet at sea would show to much 
greater advantage. All vessels not ac- 
tually sunk or completely immobilized 
by the shock of the detonation would 
be able to steam away from the 
poisoned area. Such action would be 
certain to reduce sharply the threat of 
radioactivity. On the basis of these con- 
siderations it has been stated that the 
atomic bomb cannot be used efficiently 
against a fleet at sea. 

This conclusion is of 
enormous importance 
to the naval establish- 
ment and the national 
Sa defense as a whole. It 

signifies that one seg- 
ment of the defense mechanism seems 
capable of surviving the first smashing 
attack of a “push-button” war. If 
properly equipped, this fleet could then 
undertake the retaliatory measures 





necessary to halt the aggressor. 

Here, in outline, is a probable rdle 
of the Navy in the coming scientific 
age. It is a very important réle which 
is being planned for America’s “first 
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from negligible to annihilation. 


line of defense.” Push-button warfare, 
when it comes, will raise peculiar prob- 
lems of defense. Gen. H. H. Arnold, 
writing in “One World or None,” came 
to the following conclusions: 

“Our defense can only be a counter- 
offense; we must be prepared to give 
as good as we take, or better. Should 
we ever find ourselves facing an aggres- 
sor who could destroy our industrial 
machine without having his own de- 
stroyed in turn, our defeat would be 
assured. Thus our first defense is the 
ability to retaliate even after receiving 
the hardest blow the enemy can deliver. 
This means weapons in adequate num- 
bers strategically distributed so that no 
enemy is better situated to strike our 
industry than we are to strike his.” 

The bomb trials at Bikini demon- 
strated that even in its preatomic-age 
condition the Navy is the least vulner- 
able of all our defenses. Hence it is one 
of the most logical places to distribute 
strategically the weapons required to 
assure retaliation in event of attack. 
An adequate atomic Navy will spell 
effective retaliation and thus remain the 
potent dissuader that it has been in 
the past. 

The construction of an adequate 
Navy for the atomic age will not be 
simple. The foundation is there: a 
strong and victorious fighting fleet. But 
a fighting fleet does not constitute a 
navy. Behind the fleet are other fleets— 
logistic fleets with fuel, supplies, and 
ammunition. 

Even more important are the bases— 
focal points of supply vital to the re- 
pair and maintenance of the fighting 
ships. Feeding the bases with materials 
and supplies is the whole vast network 
of America’s industrial machine. 

One lesson learned at Bikini was that 
while fleets at sea will be difficult and 
unlikely targets for efficient use of 
atomic weapons, naval bases and in- 
dustries are among the most vulnerable 
targets of atomic warfare. Thus, naval 
bases, one of sea power'’s basic building 
blocks, are likely to become the 
Achilles’ heel of an adequate atomic 
navy. 


A One-Bomb Blitz 


The attack on Pearl Harbor which 
catapulted the United States into 
World War II was a national disaster. 
The Pearl Harbor of the future might 
be even more so if steps are not taken 
to alter the present situation. One or 
two atomic bombs exploded in the 





“The bomb trials at Bi- 
kini demonstrated that 
even in its preatomic-age 
condition the Navy is the 
least vulnerable of all our 
defenses. Hence it is one 
of the most logical places 
to distribute strategically 
the weapons required to 
assure retaliation in 
event of attack.” 











waters of a strategic bate would wreak 
the same havoc which wave after wave 
of Japanese bombers and torpedo planes 
accomplished on December 7, 1941. 

Following an atomic attack, fire- 
fighters and damage-control workers 
would be denied access to the damaged 
and sinking fleet by a lethal sea of radio- 
activity several square miles in area. 
Rescuers would not be able to reach 
the wounded and dazed victims. Un- 
injured personnel within the stricken 
area would work for a short while, then 
become lethargic, sickening with radia- 
tion poisoning. 

Thus undamaged ships would soon 
be crewless, unable to defend the base 
against further assault. The damaged 
ships would sink untended. Fires might 
sweep the harbor without challenge. 
For weeks or months the ruins would 
be traps of unseen death, making the 
rehabilitation of the base a slow, if not 
impossible, undertaking. 

Without the base, the elements of 
the fleet which had been at sea would 
soon be without fuel, food, and am- 
munition and would be forced to retire 
to the mainland for repairs and sup- 
plies—if some base there should pos- 
sibly have escaped annihilation in the 
first savage attack. 


Two Courses of Action 


Two reasonable corrective courses of 
action are at once apparent. The first 
is to make the fleet less dependent upon 
its bases so that even if every base is 
destroyed the fleet or fleets at sea can 
continue to operate and to deliver the 
effective retaliatory blows which may 
be our principal defense against atomic 
aggression. 

The second approach is to under- 
take to make naval bases and their in- 
dustrial sources of supply less vulner- 
able to atomic attack. There is no 
necessity for a choice between the two 
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courses. They should and undoubtedly 
will be pursued simultaneously. Either 
will improve the defensive position. 
The successful development of both 
will assure an effective and potent 
Navy in the event of atomic war. 

Efforts to make the combat elements 
of the Navy less dependent upon their 
bases have been continuous throughout 
naval history. World War II lent great 
impetus to developments in this direc- 
tion. One of the greatest advances was 
in techniques of refueling at sea. Task 
forces maintained themselves intact on 
distant sweeps against enemy installa- 
tions by refueling the lighter, shorter- 
ranged destroyers from the larger capi- 
tal ships. Periodically 
each task force would 
rendezvous with a 
tanker convoy to be 
refueled without retir- 
ing from the theater 
of operations. 

Similarly, great advances were made 
in the repair and maintenance of the 
fleet. A new technique of advanced-base 
repairs was evolved. Large numbers of 
floating dry docks and repair ships were 
built and soon every seciuded inlet and 
bay in the advanced area became a 
potential repair base. In like manner, 
many novel supply ships came into 
existence, floating supply bases, as it 
were, which followed close on the heels 
of the ever-moving combat forces. 

The second course of action, that of 
decreasing the vulnerability of . bases 
and industries to atomic attack, is of 
more difficult nature. 

It is unfortunate that thinking on the 
subject of protection of land installa- 
tions, such as bases and_ industrial 
plants, is conditioned largely by the ex- 
perience of the two Japanese cities 
which underwent atomic attack rather 
than by experience gained in the more 
recent tests at Bikini. Both the Japanese 
bursts were in the air over the targets. 

The unique characteristic of atomic 
war, that of lingering radioactivity, was 
not observed in any of the air bursts. 
It was first encountered during the 
second Crossroads test—an underwater 
explosion. The extent and intensity of 
the radioactive contamination was a 
phenomenon which had not been pre- 
dicted. For days and weeks the targets 
steeped in a radioactive bath while task- 
sought to decon- 





force personnel 


taminate them by every means avail- 


able. 


If such a condition should arise in 
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a naval base or in a large industrial 
area, rehabilitation of the damaged site 
would become a very difficult prob- 
lem. The implications of radiological 
“poison” warfare have led many scien- 
tists and military observers to believe 
that the atomic bomb is a primitive 
atomic weapon, and that the demolition 
and incendiary effects of the explosion 
might well be dispensed with in favor 
of more efficient means of spreading 
radioactivity. 

Consideration of the effects of the 
lethal contamination which, accom- 
panied the underwater explosion at 
Bikini renders many of the proposed 
methods of protection against atomic 
attack less promising than might be 
expected from a study of the damage 
at Hiroshima and Nagasaki. Among 
the suggestions thus affected are those 
recommending underground _ plants, 
concrete and steel blastproof buildings, 
air-raid shelters, and the like. 

These structures, while effective 
against the heat and pressures of the 
air burst of an atomic bomb, would 
not prevent the fall of radioactive ma- 
terials over the area, poisoning, isolat- 
ing, and strangling production. 

Decontamination would be 
costly, and only partially successful. 
Control and repair of damage in the 
affected area could not be undertaken 
until the lethal effects had been elim- 
inated. As a consequence, restoration of 
production would be a very slow, if 
not impossible task. 


slow, 


Probable Attacks 


The probability that attacks on in- 
dustrial centers would be of the type 
just described is quite high because 
radiological warfare is difficult to com- 
bat and will halt industrial production 
without physically destroying plants and 
equipment. 

Naval bases, since they are necessarily 
located at the water’s edge, would be 
especially vulnerable to an underwater 
atomic explosion. Most important indus- 
trial areas are equally vulnerable. So 
dependent is industry upon the sea and 
water-borne commerce that nearly every 
large industrial city is located upon 
a large harbor, bay, lake, or river. 
Furthermore, the surprise delivery of 
an atomic weapon so as to effect an 
underwater explosion is relatively sim- 
ple. It is not necessary to use an air 
attack which might be detected in ad- 
vance. Any innocent appearing tramp 
steamer or coal barge might conceal 





the atomic explosive. In this fashion 
the weapon can be maneuvered into 
the most effective location and deto. 
nated at the most effective time. 

The only effective way to Protert 
a naval base against the threat of radip 
logical warfare js to 
decentralize its actiyi 
ties so as to require 
multiple atomic hits jg 
order to destroy its use. 
fulness. On large pro- 
tected bodies of water 
such as San Francisco Bay and th 
harbor of New York, this could 
accomplished with some ease, 





Dispersal Most Effective 


Dispersal also appears to be the mog 
effective method for decreasing the 
vulnerability of industrial plants to the 
threat of radiological warfare. Decep. 
tralization on the level of whole ip 
dustries would probably be effective 
That is, it would not be necessary for 
the components of an individual plant 
to be dispersed over a wide area. 

Such a move would obviously have 
a grave effect upon production, It 
would be sufficient to halt or revers 
trends toward concentration of impor. 
tant segments of an industry in a highly 
localized region. The Pittsburgh steel 
area and the Detroit automotive area 
are prime examples of what should 
not be done. 

These and 
centrations are open 
strategic bombing, whether atomic or 
otherwise. The application of corrective 
measures should not be regarded as the 
responsibility of the Government ot 
even as a patriotic preparedness meas 
ure by industry itself. It should be re- 
garded as a dollar-and-cents investment 
by each individual concern, for it must 
be obvious that the company or industry 
which is so developed as to be relatively 
invulnerable to effective damage wil 
not, in all probability, experience a 
atomic attack. 

On the other hand, the industry 
which persists in laying itself open t 
effective attack is merely increasing the 
probability that its plants and operating 
equipment will go up in atomic smoke 

The one remaining hope is that 
and American 


similar industrial con- 


invitations to 


American industry 
science can make atomic warfare 9 
uneconomic that no aggressor will ver 
ture to begin it. If this is done, atomic 
warfare may follow chemical warfatt 
into the limbo of “outlawed” weapots. 
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Tracking the Rockets 


New Telescopes Used To Photograph 
Flight of Stratospherie Missiles 


. 


by 
Martin Mann 


‘ 


Modern optical devices 
have solved the problem 
of determining and re- 
cording the behavior of 
our supersonic weapons 


. 


OREMOST among the problems 

confronting American rocket re- 
searchers is learning what happens to a 
big missile after it leaves the ground. 
The spectacular and expensive tests are 
over in a few minutes. So Army Ord- 
Nance scientists have now set a really 








Mr. Mann is associate editor of Popular 
Science_magazine. Photographs here and on 
frontispiece are by courtesy of that publication. 
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big “eye” to watching the rockets. They 
have developed a 16-inch telescope that 
can follow even a V-2 all the way up 
to its 100-mile-plus peak and make a 
photographic nearly the 
whole flight. 

This new “eye”—officially known as 
the Type IV Tracking Telescope—is 
the latest addition to an already im- 
posing battery of observing instruments 
at the rocket proving ground at White 
Sands, N. Mex. There are also smaller 
telescopes, phototheodolites, _ ballistic 
cameras, telemeters, radar, and Doppler 
equipment. They are all needed to 
get the information that will lead to 
better rockets. 

Most of these observing instruments 
use different methods to record the 
same basic data—the position of the 
rocket in space as a function of time. 
This information gives the trajectory 
and can also tell many other things, 
such as velocity, total travel time, air 
resistance, atmospheric temperature, 
and density. In addition, most of the 
optical devices give a visual record of 
the flight, revealing changes in attitude, 


record of 


spin, the effect of power stoppage as 
the fuel supply runs out, and the opera- 
tion of special auxiliary equipment. 


Filling the Gap 

A major gap in our present knowl- 
edge is the lack of information on the 
movement of rockets during flight. The 
Type IV telescope will help fill this 
gap, providing sixteen pictures every 
second to show just how the missile 
twists and turns and tilts. 

This new observing instrument, de- 
veloped at the Ballistic Research Labora- 
tories, Aberdeen Proving Ground,.Md., 
is basically an astronomical telescope 
mounted directly upon a go-mm, anti- 
aircraft gun so that it can be moved 
quickly and easily. It has the usual open 
steel framework, rigidly supporting a 
parabolic mirror. The mirror, sixteen 
inches in diameter, gathers light from 
the rocket and focuses it on a 45-degree 
plane-surface mirror at the front of the 
telescope framework. 

This small mirror reflects the image 
to one side into a set of enlarging 
lenses which magnify the rocket image 
further before it reaches the focal plane 
of a motion-picture camera. The en- 
larging lenses can be adjusted to give 
varying degrees of magnification up to 
eighty times original size. 

The camera that provides the close- 
up record of the rocket flight is a 
modified version of a standard 35- 
mm. motion-picture camera. Mitchells, 
widely used studioand newsreel cameras, 
and Akeleys, more commonly employed 
for newsreel work, have both been used. 
They are operated at sixteen frames a 
second. Each frame shows, in addition 
to the rocket, reference marks, a clock 
dial, and elevation and azimuth dials, 


Elevation and Azimuth 


The elevation and azimuth dials are 
governed by the movement of the gun 
mount in the same way as the eleva- 
tion and azimuth dials built into the 
mount itself. 

The time dial is operated by a crystal- 
controlled electronic clock located in the 
control trailer. 

A second, even more accurate indica- 
tion of time is provided on the film by 
“pips” made by a small neon glow 
lamp. This lamp is lit every second by 
radio signals sent from the rocket- 
launching site, making a dark spot— 
the “pip”’—on the edge of the film. 
The same radio signal is received by 
all the instruments observing the rocket 
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flight, permitting precise comparison of 
the various records. 

All these features in each frame per- 
mit accurate calculation of the speed 
and path of the missile. From the refer- 
ence marks and azimuth and elevation 
dials the location of the rocket in space 
is easily obtained by triangulation. The 
clock dial and time pips count the time 
interval between successive known loca- 
tions, giving the speed. 

Devising a way to keep the rocket 
accurately centered in each frame of the 
film record was a serious problem—any 
one who has ever tried to keep a race 
horse in view with 8-power binoculars 
will appreciate the difficulty of follow- 
ing a rocket going 3,500 miles an hour 
with a telescope that magnifies not 
8 times but 80 times! 


Ingenious Solution 


Ordnance engineers provided an un- 
orthodox and ingenious solution. They 
bolted the telescope directly on top of 
the barrel of a go-mm. gun (the barrel 
was shortened somewhat) and set an 
airplane seat above the breechblock 
and just behind the telescope’s mirror 
for the operator. He sights through an 
auxiliary telescope and keeps the rocket 
centered in the cross hairs by moving 
handles linked to the 9o-mm.’s hydraulic 
servo system. 

The servo motors move the gun— 
and the telescope and operator— 
smoothly and quickly. Completely auto- 
matic aiming by radar, connected di- 
rectly to the servomechanism, is also 
being tested. 

The other optical instruments em- 


ployed at White Sands are particularly 
useful in trajectory measurement. The 
Bowen-Knapp and _ ballistic cameras 
give the most precise results, but cover 
only a restricted portion of the rocket’s 
flight. The less-accurate phototheodolites 
can follow the missile as far as thirty to 
fifty miles. 


Unique Shutter 


The Bowen-Knapp camera employs 
a unique film-and-shutter arrangement, 
with the film and its associated ad- 
vancement mechanism placed inside a 
metal-drum shutter. The drum _ re- 
volves, making a 1/10,000-second ex- 
posure every time its narrow slit passes 
the lens. This high speed effectively 
“stops” even the fast-moving rockets, 
giving a sharp picture 5% inches high 
and of variable width, The width de- 
pends on the rate at which frames are 
exposed. At White Sands, the Bowen- 
Knapp instruments are set to expose 
30 frames a second, giving a picture 
o0.g-inch wide. 

For time measurement, the field of 
view includes a small sector of a 
marked timing disk which is driven 
by a crystal-controlled synchronous 
motor. Azimuth and elevation of the 
rocket (the camera does not move 
when operating) are measured with 
the help of markers fastened to a tall 
pole, which is placed at a carefully 
surveyed distance from the camera. 

Photographs made with this setup 
are measured on a comparator or tool- 
maker’s microscope and determine 
angular position to within about o.1-mil. 

The ballistic camera, originally de- 





The image, reflected by the parabolic mirror onto the 45-degree mirror, enters 
80-power lenses to be further magnified before reaching the camera’s focal plane. 
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veloped for studies of bombs, is similar 
to an instrument used by astronomers 
to record meteor flights. It uses only a 
single plate, making multiple exposure, 
on this plate with a spinning disk 
shutter. A moving luminous object_ 
the rocket’s flaming exhaust—is thy, 
recorded as a streak, but the streak jg 
broken into dashes by the shutter. Sing 
the time the shutter is open is yery 
accurately known, the speed and pos. 
tion of the- rocket can be calculated 
from the length of the dashes. The 
ballistic camera is capable of 0.02-mij 
angular accuracy. 

Completing the roster of optical ob 
serving instruments are two trackin 
telescopes similar to the 16-inch Type 
IV but smaller in size. A 4.5-inch 
refracting telescope is mounted on the 
turret of a caliber .50 machine gun, 
This telescope has amplifying lenses 
increasing its effective focal length t 
200 inches and is equipped with a 
35-mm. Eyemo movie camera. A second 
telescope has a 10-inch mirror, amplify. 
ing lenses to make its effective focal 
length 280 inches, and an Akeley movie 
camera. It, too, is mounted on a 
machine-gun turret for fast tracking, 


Tracking with Radar 


In addition to these optical devices, 
many types of radar sets are used to 
track the rockets. Since radar may 
“lose” a missile, particularly at great 
distances, various devices are employed 
to keep the radar on the track. Some 
sets have telescopes on the antenna 
mount for visual aiming of the antenna. 
In other cases a small beacon trans 
mitter may be mounted inside the 
rocket itself. The signal received by 
the radar from this beacon will be 
much stronger than the reflected wave 
generally used, increasing the tracking 
range. 

But by far the most accurate of all 
the methods of measuring a rocket's 
trajectory is an electronic system called 
Dovap. Developed at the Ballistic Re 
search Laboratories at Aberdeen Prov- 
ing Ground, it makes use of the 
Doppler effect—the change in the fre 
quency of a radio wave caused py rela 
tive motion of transmitter and receiver. 

The frequency of a radio wave de 
pends on the distance between the crests 
of the wave (the wave length). If the 
transmitter is moving away from the re 
ceiver, the distance the transmitter itself 
travels during the time between two 
crests is added to the normal distance 
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between those crests, increasing the 
wave length and reducing the fre- 
quency. If the transmitter moves toward 
the receiver, the wave length is short- 
ened and the frequency increased. 

The Doppler effect can be observed 
in all forms of wave motion, and is 
commonly noted in the sound of mov- 
ing constant-tone instruments, such as 
train whistles or automobile horns. The 
sirenlike effect noticed when an auto- 
mobile passes with its horn blowing 
steadily is really the Doppler effect. 
The frequency (pitch) of the horn 
rises as the automobile approaches and 
decreases after it has passed by. Here 
the horn is the moving transmitter and 
your ear the stationary receiver. 

' The optical Doppler effect is not 
quite so commonly observed, but it is 
used in many scientific studies. In 
astronomy, for example, spectrograms 
of certain stars show that the charac- 
teristic lines of the elements have all 
changed their colors, shifting toward 
the red or the blue end of the spectrum. 
This is simply a frequency change— 
the Doppler effect. The astronomers 
then know that the star is moving away 
from the earth (if the lines show “red 
shift”) or toward the earth (if the 
lines show “blue shift’). 

This same phenomenon is put to 
work in the Dovap equipment to tell 
where a rocket is and how fast it is 
transmitter at the 
continuous 


going. A_ radio 
launching _ site 
38.5-megacycle signal to a small trans- 
ceiver placed below the war head of the 
missile itself. The transceiver receives 
the signal, amplifies it, doubles the fre- 
quency (doubling the frequency merely 
eliminates the technical difficulties of 
receiving and transmitting on the same 
frequency), and transmits this 77-mega- 
cycle signal back to the ground. 


sends a 


Tuned to Both Signals 


Three or more ground receivers are 
tuned to both signals. They double the 
frequency of the ground transmitter’s 
signal, then heterodyne it with the 
signal from the missile. The beat fre- 
quency thus obtained is the difference 
caused by the Doppler effect. For every 
cycle of beat frequency, the missile has 
moved half a wave length, or 6.25 feet 
with Dovap’s 77-megacycle signal. 

If the beat frequency at a given in- 
stant is 800 cycles, then the missile 
must have moved 5,000 feet (6.25 x 800) 
from its position a second ago, and its 
Velocity is 5,000 feet a second. This in- 
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formation, linking both time and dis- 
tance, gives the velocity of the rocket 
to within a fraction of a foot per second 
and the location to within a few feet. 

In practice, the beat frequencies from 
each of the ground receiving stations 
are fed to centrally located cathode-ray 
tubes and photographed on movie film. 
The camera also records on the same 
film sets of flashing lights that serve 
as a time base and indicate the exact 
frequency of the signal. The cycles of 
beat frequency on the film are then 





counted and the information fed to 
Aberdeen’s Eniac computer. In seven 
minutes, Eniac grinds out the answer— 
2,500 numbers representing 800 points 
on the trajectory. 

Dovap, like the Type IV telescope 
and all the other observing instruments, 
is a carefully made scientific gadget 
with only one purpose—to find out 
as much as possible about present 
rockets so that better ones can be 


built. They all perform admirably in 
helping keep America strong. 





The Type IV Tracking Telescope is basically an astronomical telescope 
mounted on a 90-mm. gun for quick and easy movement. It contains a parabolic 
mirror which focuses light onto a 45-degree mirror which in turn reflects the 
image into a set of 80-power lenses located in front of the motion-picture camera. 
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For Eminent Service We Salute 
These Industryv-Ordnance Leaders 





W. C. MacFarlane, Sr. 


W. C. MacFarlane, Sr., Minneapolis, 
Minn., is president of the Northwest 
Post, A.O.A., and president of Minne- 
apolis-Moline Power Implement Com- 
pany. He has rendered yeoman service 
to the Ordnance cause in peace and 
in war. Descendant of Capt. Reuben 
Field of the Revolutionary War, he 
combines loyalty and ability in all 
phases of industrial preparedness. 

Roger Kenna, New York, N. Y., 
formerly vice-president of the L. C. 
Smith Gun Company, a subsidiary of 
the Marlin Firearms Company, was 
recently elected president of the latter 
company and its subsidiaries. He suc- 
ceeds his father, the late Frank Kenna. 
Marlin is an historic name in American 
small arms. 

Maj. Gen. James D. McIntyre is on 
the staff of W. Stuart Symington, Secre- 
tary of the Air Force. An Ordnance 
officer of long and distinguished serv- 
ice, he led the Birmingham Ordnance 
District in its industrial-mobilization 
planning prior to World War II and 
played an important part in the estab- 
lishment of the United States Air Force 
as an independent element of our na- 
tional defense. 





P. H. Wagoner 


Roger Kenna 


L. H. Adams 


Maj. Gen. J. D. McIntyre 


C. H. Corey, Washington, D. C., is 
a consultant in metallurgy and a special- 
ist in light metals. During World 
War II he served in the Ordnance De- 
partment of the Army and was largely 
responsible for the program utilizing 
lighter metals in ordnance equipment. 
He also organized and directed the 
technical investigation of German 
science and industry and was the first 
Ordnance Department technical of- 
ficer to enter Germany in 1944. 

E. R. Godfrey, Detroit, Mich., is vice- 
president of General Motors Corpora- 
tion and formerly general manager of 
its Frigidaire Division. He directed the 
vast program of ordnance production so 
successfully carried through by Frigi- 
daire in World War II. He is also 
chairman of the board of regents of 
General Motors Institute at Flint and 
a director of the Cincinnati Post, A.O.A. 

P. H. Wagoner, New York, N. Y., 
chairman of the board of Underwood 
Corporation, is a member of the execu- 
tive board of the Small Arms and Small 
Arms Ammunition Committee, A.O.A. 
During World War II he was chairman 
of the advisory board of the Carbine 
Industry Integration Committee. 





E. A. Merklein 


C. H. Corey 


A. W. Mace 


E. R. Godfrey 


L. H. Adams, Washington, D. C,, js 
director of the Geophysical Laboratory. 
Carnegie Institution of Washington, 
During World War II he was in charge 
of ballistic research for the National 
Defense Research Committee. Member 
of the National Academy of Sciences, 
he has been associated with the 
Geophysical Laboratory since 1910. 

E. A. Merklein, Shreveport, La., is a 
nationally known insurance adviser in 
the underwriting, safety, and fire pre- 
vention engineering fields. During 
World War II he took an important 
part in establishing safety procedures. 

A. W. Mace, Washington, D. C., has 
been associated with the Ordnance 
phases of the steel industry since World 
War I. Washington district manager 
of Allegheny Ludlum Steel Corpora- 
tion, he assisted throughout World 
War II in the proper applications of 
alloy steels. 

James P. Cowling, Washington, D.C, 
is a charter member of the Washington 
Post, A.O.A., and also of the Mil 
waukee Post. During World War | 
and through all the years since, Colonel 
Cowling has been of inestimable help 
to the defense forces and to industry. 





J. P. Cowling 
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by 
Hoffman Nickerson 
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Our military establish- 
ment of the future must 
be viewed in the light 
of our country’s ideals 


9 


WO sorts of compulsory recruit- 
fed for the armed services have 
been proposed: the draft and universal 
training. The first would accomplish its 
purpose directly, the second indirectly 
through forced enlistment in some civil- 
ian or Reserve component of the serv- 
ices after six months’ training during 
which the recruits would not be sub- 
ject to military law. Both concern 
chiefly the Army, since the Navy and 
the Air Force have found it compara- 
tively easy to fill their assigned quotas 
with volunteers. 

The draft is an emergency sugges- 
tion made only within the last few 
months, while universal training has 
been‘urged by the War Department 
since the end of World War II as a 
permanent military policy. The Presi- 
dent and the Secretary of Defense for 
some time have asked 
the adoption of both. 

On the other hand, 
one might exclude the 
other because the limit- 
ing factor of any pro- 
gram of armed pre- 
paredness is money—the index or 
lowest common denominator of goods 
and services. Money spent on any one 
item, military or otherwise, cannot be 
spent on any other item. Hence the 
title of this article. 

Perhaps because rich nations like our 
own can so expand military expendi- 











Mr. Nickerson is recognized as one of 
America’s foremost military historians. He is 
a frequent contributor to these pages. 
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The Draft vs. Universal Training 
What Is the Solution to This Vital Defense Problem? 


tures when pushed, too many of us talk 
as if the sky were the limit. And yet 
a moment’s thought is enough to show 
that this is nonsense. To make the 
matter clear by an extreme case, a city 
in which all adult males had to do 
police duty the year round would soon 
starve. 

Indeed when any nation or other hu- 
man group withdraws more than a 
certain number of men from productive 
labor, either by enrolling them in the 
armed forces or by setting them to 
making instruments of destruction, the 
economy of that group begins to be 
badly strained. In short, the sky is never 
the limit, 

Consequently the spending body, in 
our case the Congress, must always ask: 
How much can we spend and how 
much must we spend? Since our re- 
sources, however great, are limited, 
what is the relative importance of this 
or that military item? 


The Essence of the Program 


Thus broad and general decisions as 
to priorities are the essence of any 
military program. The amounts which 
are to go to the Army, Navy, and 
Air Force must be apportioned within 
the limits of total military expenditure. 
Similarly, the sums to be spent on the 
different branches or components of 
the Army or the different methods for 
recruitment must be apportioned within 
the limits of Army expenditure. 

This is not cheese-paring. It is thou- 
sands of miles away from arguing in 
favor of “too little and too late.” It is 
merely common sense which says: First 
things first. 

Turning from finance to social and 
political preferences, if it were possible 
to solve our present military problem by 
purely voluntary recruitment, it would, 
of course, be desirable to do so. Those 
who prefer compulsion for its own sake 
to free choice so fail to understand the 
meaning of the American tradition of 
a nation dedicated to liberty that we 
need not argue with them. 

Our forefathers saw clearly that any 
great military effort demands compul- 
sion on an enormous scale—hence the 
universal liability for service prescribed 
by the militia clause in the original 


Federal Constitution. The Civil War 
draft and the Selective Service laws of 
1917 and 1940 follow the same pattern. 
However, it hitherto 
has never been neces- 
compel our 
men to. be 


sary to 
young 

trained in arms unless 
the immediate military 





problem demanded it. 

Our wars have been expensive, but both 
ideally and materially we may con- 
gratulate ourselves that our civilian life 
has been free. 

Accordingly, when we ask what ade- 
quate solution to any military problem 
can be found, we are also justified in 
asking which of the adequate solutions 
involves the least possible degree of 
compulsion. 

Our present military problem is the 
possibility of war against the Union of 
Socialist Soviet Republics and the Com- 
munist allies of that Union throughout 
the world. 

On the other hand, although the ex- 
isting political tension is primarily be- 
tween Washington and Moscow, never- 
theless the matter cannot be intelligently 
discussed in those terms because our 
policy commits us to halting the ad- 
vance of Communism, especially in 
Europe and the Near East and second- 
arily in China. Also we have skeleton 
“armies of occupation” in Germany, 
Austria, and Trieste, and our State De- 
partment has encouraged a defensive 
military alliance between France, Eng- 
land, and the so-called Benelux coun- 
tries—Belgium, Holland, and little 
Luxembourg. 

Accordingly there can be no ques- 
tion of a twentieth-century version of 
the sea-versus-land strategy such as 
England—when without strong con- 
tinental allies—used against Napoleon. 
Although our overseas action can be 
only as strong as our bridge of ships 
and planes, nevertheless we have con- 
tinental commitments, and it is vital to 
our policy to decrease the chances of 
a successful Soviet invasion of Western 
Europe. 

Irrespective of what our Air Force 
might do to Russian cities, oil wells, 
and factories, if we wish to have West- 
ern European friends we must help them 
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to defend themselves on the ground. 

This means—assuming of course that 
the emergency is real and that there is 
an appreciable chance of war with the 
Soviet in the near future—an American 
army too large to be recruited by 
volunteering alone. Our hand is forced 
because the Communist governments 
already have legally unlimited power to 
coerce their peoples. 

The idea of having two sorts of 
compulsory American recruitment—the 
draft plus universal training at the 
same time—appeared as soon as Presi- 
dent Truman announced the emer- 
gency. It then “leaped to the eyes”—in 
the French phrase—that universal train- 
ing under the proposed plan had about 
as much relation to any present emer- 
gency as the man in the moon. 

Here are the Communist states with 
huge forces ready to fight, the Soviet 
Union itself with perhaps as many as 
175 army divisions, certainly with from 
40 to 60 at full strength and completely 
mobilized, plus a mass of satellite divi- 
sions. A number of careful estimates 
give the U.S.S.R. alone four million 
trained men under arms. What Moscow 
proposes to do with these massive num- 
bers we do not know. 

Oddly enough, in view of the weak- 
ness of our own forces and those of 
our potential allies. in continental 
Europe, there are certain indications 
that the Soviet command—if it comes 
to fighting—may be planning to fight 
defensively in the West. But should they 
within, say, two years yield to the 
temptation to advance westward against 
the light resistance which could today 
be offered to them, by that time our 
proposed universal-training plan would 
hardly have increased our military 
potential at all. Nor would it ever pro- 
vide a single Reserve division ready to 
fight on Mobilization-day. 

The reasons for the military feeble- 
ness of the huge scheme with its mini- 
mum requirements of four hundred 
million dollars the first year and one 
thousand seven hundred and fifty mil- 
lions to two billion dollars annually 
thereafter are inherent in the scheme 
itself. 


Report a Monstrosity 

The universal training bill, H. R. 
4278, incorporates nearly all the recom- 
mendations of the President’s Advisory 
Commission on Universal Training. 
The report of that Commission is a 
monstrosity. 
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It is full of political jokers. For in- 
stance it fosters national disunity by 
repeated attacks on local policies which 
Southern white men consider essential. 
It caters to the crime-breeding prohibi- 
tionist mentality by recommending that 
young men of eighteen, in training for 
war and therefore responsible beings in 
the grimmest sense, should be forbidden 
to buy a drink of liquor or even beer. 
It suggests compulsory Federal “re- 
habilitation” even for “those so physi- 
cally and mentally handicapped as to 
be unable to benefit by basic military 
training.” It would establish govern- 
mental control over our financially 
hard pressed but as yet free colleges 
and universities through grants of Fed- 
eral money to students whom the Secre- 





We must follow a course 
designed to fulfill our 
military plans at the least 
cost to our civilian life 





tary of Defense considers qualified to 
work in the physical sciences or to be 
doctors or ministers of religion. 

H. R. 4278 has no reference to racial 
segregation, and the educational grants 
are limited to courses “of technical or 
specialist training.” Otherwise the 
jokers remain to testify to the men- 
tality of those who invented them. 

“A potential enemy’s reluctance to 
start a war,” the Report states, “and his 
handicap in prosecuting it successfully 
if started will be in direct proportion 
to the power and readiness of our 
mobile striking force.” On the composi- 
tion of this force the Report is vague, 
speaking in one place of “a striking 
air force” and in another of “a mobile 
striking force relying heavily on air 
power” which might include airborne 
troops intended to fight on the ground 
and perhaps other surface elements too. 

In either case, if a mobile striking 
force in constant readiness will be our 
most important item of armed prepared- 
ness, then to provide, as the years roll 
by, an enormous pool of more or less 
trained replacements is secondary at 
best. And yet the Commission and 
H. R. 4278 propose to spend $1,700,- 
000,000 annually in training eighteen 
year olds, many if not most of whom 
under the original scheme would not 
even have been compelled, at the end of 
their six months’ training period, to 





enlist in any National Guard o, Or 
ganized Reserve unit. 


Not Members of Armed Forces 


In the first place, as we have 
the young men during their six month 
will not become members of the armej 
forces. Although they would be jg. 
structed by officers of the armed serpy. 
ices, they would be members of a new 
body existing for training purposes only 
and subject only to a novel, watered. 
down version of military law. Special 
legislation completely altering the statys 
of the “National Security Training 
Corps” would be needed before jt 
could be ordered to fight. 

On the completion of each indiyid. 
ual’s six months he would find himself 
faced by a series of options or alter. 
native programs. He might avoid fy. 
ther military liability by volunteering 
for another six months. He might be. 
come eligible for Federal scholarship 
money by continuing his education, in. 
cluding a Reserve officer's training 
course in some college or university 
with the obligation of accepting a Re. 
serve commission if offered. 

Most of the six months’ graduates, 
however, would find themselves forced 
to join the National Guard or the Or. 
ganized Reserve if either branch had 
a local unit with: vacancies, or else they 
would go into the enlisted Reserve 
Corps of the Army or volunteer Naval 
or Marine Corps Reserve for six years. 

The catch in this is that the Guard 
and the Organized Reserves have al- 
ways been the stepchildren of the Army 
while the unorganized enlisted Reserve 
has not even risen to stepchild status 
but has remained a sort of military 
orphan. To enlarge and multiply the 
facilities of the Guard and the Or 
ganized Reserves so that between them 
they could provide a minimum of train- 
ing for the estimated first batch of 
about eight hundred and fifty thousand 
six months’ graduates alone would re 
quire a further torrent of expenditure. 

And even then we would have only 
organizations composed of men able to 
give no more than a fraction of their 
time to military duties. The unorgat 
ized Reserve of the Army, legally liabie 
to not more than a months active trail- 
ing annually for six years, has never 
even been assigned to skeleton units 9 
that the chances of its ever having aay 
training seem remote. 

The waste of man power and of 
time involved in the clumsy proces 
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of drafting young men into a separate 
“National Security Training Corps” 
and then filtering them down into the 

















































es various Reserve components needs no 
seen, argument, The wastefulness of the pro- 
onths universal-training scheme, how- 
rmed ever, does not end there but only be- 
¢ in. ins, The six months’ period seems too 
sery. long for recruit training and too short 
| new for unit training—even if permanent 
only Reserve units were to be directly 
ered. formed, which is not the 
Decal case. Both Secretary For- 
status restal and General Brad- 
ining ley have publicly esti- 4 
re it mated at least three ; 
years as the minimum 
livid. time within which the 
nself proposed plan can be 
alter. made to bear such military fruit as it can. 
fur. In a word, H. R. 4278 would ensure 
ring only that, at vast expense, a military 
t be. mountain would labor to bring forth 
ship a mouse. 
, in- But perhaps it may be argued that 
ning at long last the cumbrous and wasteful 
rsity universal-training scheme would at least 
Re produce some results. The answer to 
that argument is that by a direct draft 
ates, we can produce greater military results 
rced more quickly and more economically. 
Or. We turn with relief from H. R. 4278 to 
had H. R. 6274 introduced into the House 
hey by Congressman Andrews of New 
rie York. Mr. Andrews’ bill is a straight- 
aval forward performance. It has no beating 
ars. about the bush, no political jokers, and 
ard no mollycoddling of our potential fight- 
al- ing men. Nor does it suffer from the 
my exaggerated mysticism of enforced 
re equality so prominent in the report of 
tus the President's Commission and in the 
ary universal-training bill. 
the 
Or. Registration and Draft 
an Specifically, H. R. 6274 provides for 
in- the registration of all male residents be- 
of tween the ages of eighteen and thirty- 
nd one, thus restoring within narrower 
Ie- limits the war-time selective system. 
re, Thereafter, during the life of the Act, 
ily if voluntary enlistments do not produce 
to an Army of 837,000, a Navy of 556,000, 
if a Marine Corps of 111,000, and an Air 
n- Force of 502,000, the President is 
ie authorized to draft a sufficient number 
I of physically fit men between the ages 
ef of nineteen and twenty-six in order to 
50 fill these quotas, 
y The drafted men will serve for two 
years. After that they and those who 
of hereafter enlist voluntarily during the 
5 life of the Act, except for the individ- 
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uals who go on to serve for a third 
year, will be transferred to a Reserve 
component in which they will serve for 
five years or until discharged or until 
they reach the age of thirty-five, which- 
ever occurs first. The President is 
authorized to defer any and all cate- 
gories of men whose civilian employ- 
ment he may find necessary to the 
national health, safety, or interest or 
those with dependents. 

Here is a sensible, sound law well 
adapted to meet an emergency. Of 
course arguments can be made against 
it. In the first place, if there be no 
emergency, as to which matter readers 
may judge for themselves, then there 
is no necessity for any such law. Next, 
it seems to force a heavy military obliga- 
tion upon a small minority arbitrarily 
chosen by lot. To this, however, we 
may answer that the selection of a 
single age group, say the eighteen year 
olds, is equally arbitrary and that an 
appreciable proportion of slightly older 
men will result in a more effective force. 
After all, no one over twenty-six is to 
be compelled to serve. 


Selective Service Method 


If it’s numbers we want we can get 
them by selective service as easily as by 
any other imaginable method. And ob- 
viously the quality of generals is un- 
affected by the method through which 
their enlisted men are recruited. 

Further, under the Andrews bill prob- 
ably very few individuals, perhaps no 
one, would have to be drafted—the 
mere prospect of a draft might well 
be enough to stimulate a sufficient num- 
ber of voluntary enlistments by young 
men with no very strong distaste for 
peacetime service. 

Be that as it may, H. R. 6274 would 
increase our trained numbers with the 
utmost practicable speed and at the 
same time with the utmost economy. 
Under it the recruits, after a few weeks 
of basic training, would go straight into 
the units with which they were to 
serve, and the rest of their training 
would be facilitated by the example and 
immediate instructions of their more 
experienced comrades. There need be 
no elaborate duplication of the training 
cadre of officers and noncoms like that 
which would result from the feeble uni- 
versal-training scheme; each consider- 
able unit would train its own recruits 
in esprit de corps as well as in mili- 
tary knowledge. 

Still a third bill, H. R. 6401, tries to 


combine the principle of a direct draft 
with that of drafting 151,000 18 year 
olds annually for a year’s training in an 
intermediate legal status somewhat 
reminiscent of H. R. 4278 whose 
weakness we have analyzed. Space, 
however, forbids analysis of this hodge- 
podge “compromise” here—all the 
more because the politically powerful 
National Guard Association has come 
out in opposition to it, 

Meanwhile all the Army bills have 
been competing for funds against the 
Navy and especially against the Air 
Force. The basic truth that financial 
priorities are the essence of any mili- 
tary program has come home to roost 
with a vengeance. 

Congress has provided for the 70-group 
Air Force at an increased cost of more 
than eight hundred mil- 
lion dollars, thus raising 
the proposed total for 
the Air Force budget to 
nearly two billion three 
hundred million; where- 
upon some Represent- 
atives thought it no 
longer necessary to have either a direct 
draft or universal training. 

One was quoted by the New York 
Herald Tribune as saying of the draft 
bill: “I voted for that 7o-group Air 
Force bill hoping that it would kill 
this bill,” but at least the good judg- 
ment of Congress has been proved by 
the fact that the unhappy universal- 
training scheme has been buried while 
the direct draft—against which the only 
valid objection is that the alleged emer- 
gency does not actually exist—may yet 





be passed. 

Since, as this issue goes to press, the 
fate of the draft bill is still uncertain, it 
would be futile to guess as to its chances. 
We may regret that Air Force propa- 
ganda has succeeded in diverting so 
much money to a form of preparedness 
inappropriate to the only great war 
with which we may be threatened, for 
the ability of strategic bombing alone 
to halt a possible Soviet advance or to 
destroy Soviet cities and industries 
within reasonable time has yet to be 
proved. Indeed, the attempt to accom- 
plish this last feat might so interfere 
with the political purpose of the war 
as to make victory doubtful in itself 
and valueless if won. Nevertheless, in 
planning for the ground forces our 
Representatives in Washington have 
shown their ability to distinguish wheat 
from chaff. 
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Spending for Defense 


Cold Logie Should Control 
America’s Military Expenditures 


. 


by 
Lieut. Col. W. R. Kintner 


2 


“Establishing military 
policies which will deter- 
mine the future fate of 
this Nation is a mo- 
mentous undertaking” 


° 


HE great debate which took place 

in the Eightieth Congress over 
military appropriations has directed the 
attention of the country to a crucial 
problem—the spending of the Ameri- 
can defense dollar. Involved in this 
debate is agreement among the services 
to a common strategical doctrine. The 





Colonel Kintner, formerly of the General 
Staff Corps, is now assigned to Georgetown 
University for graduate study of political 


science and geopolitics. 
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content of such a doctrine is of immense 
importance to every American, for 
whenever a nation’s military leaders 
make a mistake in strategical doctrine 
the very existence of that nation is 
endangered. 

So great is the responsibility thrust 
upon military leaders that it is only 
natural to assume that the strategical 
policies of great nations are arrived at 
only after logical study. But are they? 
The downfall of many once-proud 
countries can be traced to illogical 
errors in their military doctrines. 

These errors usually arose because 
military policies were adopted without 
first examining them by the rules of 
common logic. Crucial military policies 
have often been pulled out of the hat 
rather than constructed of the brick 
and mortar of logical premise and 
inference. 

Failure to use logic in the formula- 
tion of policies so vital to the welfare 
and preservation of a state is not con- 
fined to any one nation. We Americans 
have made our share of boners. There 
is no such thing as a people having 
an undefeated season in the league of 
world survival. Every powerful nation 
has gone down because of policy mis- 








takes that could have been avoided 

We in America have finally placed 
our armed forces in a common defense 
organization, but we have not solved 
our most perplexing problem concern, 
ing military policy—we have merely 
created a mechanism for solving jt 
The crucial task remaining is the cre. 
tion of an over-all plan by which We 
will allocate the defense dollar among 
the land, sea, and air forces, 

This problem can only be solved by 
adjusting the conflicting claims ad. 
vanced in behalf of the efficacy of oy 
major military forces. Yet no doctrine 
of military power in terms of moder 
war instruments has been advanced 
which satisfied every point of view. 
Although a purely logical solution js 
impossible, we can insist that obvioys 
errors of logic be avoided in any soly. 
tion we adopt. Since a national catas 
trophe might flow from a mistaken 
allocation of funds we must approach 
this problem with full appreciation of 
its importance. 


What Policy? 


By what policy will the men who 
make this allocation be guided? This 
is a serious question because the de. 
velopment of each of the major forces 
will depend on the amount of money 
it receives. Sentiment should play no 
role in answering this question, In 
matters of national survival, reason and 
not emotion should guide, 

We are faced with a choice of means, 
not ends. The objective in modern war 
remains the same as it has been in 
all wars; namely, the elimination of 
the enemy’s will to resist. And all mili 
tary means can, in some circumstances, 
produce conditions which will destroy 
the enemy’s will to fight. 

The strategy to be used in a par- 
ticular war depends, primarily, upon 
the geopolitical relations of the oppo 
nents. The art of strategy is to gain 
political objectives with the least use of 
force and waste of resources. Overall 
strategic plans must be conceived a 
combined political-military plans. Ire 
concilable political struggles between 
powers of approximately equal strength 
will never be decided by nonmilitary 
means alone. When conflict arises be 
tween such powers, strategy must 
envisage the codrdinated employment of 
all possible violent and nonviolent 
modes of persuasion. 

Against this background the mili 
tary man must ask: “Which violest 
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means must be employed and in what 
oportion?” ‘This question cannot be 
answered with any degree of exactitude. 
But recent military history will give 


ys clues on which useful assumptions 


can be made. 
America’s problem of choosing the 


proper military means for use in the 
fyture has been complicated by the 
very rapidity with which air power 
has achieved its present stature, Air 
power became of age only after break- 
ing through a strong crust of short- 
sighted but powerful opposition. 

The dramatic advance in air power 
during World War II has placed avia- 
tion experts in the driver’s seat. Yet 
the second World War offers the only 
historical experience on which realistic 
theories of future air wars can be 
based. Proponents of air power, in ad- 
vancing their point of view, should 
make certain that the premises they 
yse in reaching their conclusions are 
reasonable. Otherwise, they may make 
mistakes as serious as their ground 


brethren did prior to 1939. 


Air Power in World War Il 


It is well to summarize the achieve- 
ments of air power in the recent war 
to see what assumptions we are justi- 
fed in making. There is no question 
but that air forces played a decisive 
rile and that the airplane was the 
dominant weapon in the conflict. But 
did allied air might by itself gain 
victory? 

From May 1942 on, the RAF and 
USAF waged strategic air warfare 
against Germany. For almost three 
years the allies attempted to gain vic- 
tory over Germany by air power, Ger- 
many was battered by the allied air 
blitz, but she fought back until her 
territory was overrun by ground troops. 
While the air blow against Germany 
never represented more than a quarter 
of the allied military effort, the air war 
against Germany was greater than any 
air strategist believed necessary, prior 
to 1931, to bring about victory through 
the air. 

Strategic air power was also em- 
ployed against Japan during the last 
six months of the Pacific war. In 
retrospect, it seems logical that Japan 





at of 
lent 


nili- 
lent 


CE 








could have been reduced by bombing 
alone, provided we had possessed at 
the onslaught of the war suitable bases, 
impervious to Japanese counterattacks, 
from which strategic bombers could 
be flown against Japan. 
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No specific mention has been made 
of the rdle which the atomic bomb 
played in the war with Japan. Although 
employment of this weapon did speed 
the Japanese decision to sue for peace, 
intensified strategic bombing could have 
accomplished much the same effect and 
would undoubtedly have led to the 
same result. 
The recent that 
power 


war shows, then, 


under certain conditions air 
alone might be successful, especially 
against insular nations like England 
and Japan. But the case for air attack 
against a_ self-sufficient continental 
power warrants further investigation. 

In order to be decisive, without 
resorting to carpet bombardment of the 
entire enemy nation—a physically im- 
possible task—air power must be able 
to eliminate the enemy’s decisive tar- 
gets. Such targets must first be logically 
determined by intelligence and deduc- 
tion and then hit in a decisive manner. 
Unless the targets which prove to be 
decisive are selected and hit, the ap- 
plication of air power against an enemy 
state will serve no strategic purpose. 

The task of choosing key targets in 
the territory of a continental power is 
formidable, especially if that power 
places innumerable obstacles in the 
path of intelligence. 

Taking these factors into account, 
faith in air forces as the single guar- 
antee of victory can be reduced to this 
formula: “If air power can eliminate 
the enemy's decisive targets it can win 
any war. But in the next war air power 





will be able to eliminate the enemy’s 
decisive targets. Therefore, air power, 
by itself, will be able to win the next 


war.” 
This 


point by point. Will American intel- 


formula must be analyzed 
ligence be able to choose that portion 
of the decisive targets in the enemy’s 
camp required to bring victory? We 
must ask this question in the important 
case where an enemy enjoys the advan 
tage of vast territory and employs 
stringent security measures. The answer 
is at least debatable. 


Eliminating Decisive Targets 

Next, can decisive targets always be 
eliminated? An affirmative answer to 
this question implies that the attacker 
enjoys uninhibited air superiority over 
the target. It also implies that the 
margin of superiority which offensive 
air power enjoyed over air defense dur- 
ing the last war will continue undis- 
turbed by improvements in fighter 
planes, antiaircraft, warning services, 
and passive defense, 

Historically, in the development of 
any weapon, offense and defense have 
rotated in ascendancy. Will air power 
be immune to this cycle? 

While there has been a great deal 
of loose speculation about the impend- 
ing push-button war, the practical use 
of intercontinental missiles may lie a 
considerable distance in the future. 
However, guided missiles may be used 
for many important purposes at shorter 
ranges, for the German success with 
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The infantry is the final means of crushing and controlling an enemy’s ground forces. 
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the V-1 and V-2 destroys any com- 
placency on this score. 

But for present planning purposes, 
air power is still measured in conven- 
tional terms. Because of developments 
in air defense, will a reliance on con- 
ventional air power as the exclusive 
instrument of victory be sound? If not, 
what remains? 

Can air power guarantee victory by 
a surprise attack? To gain strategic 
surprise, the aggressor must possess a 
huge number of strategic bombers 
capable of direct action from the heart 
of his continental power to the decisive 
targets of his opponent. 

While victory by a single air blow 
in an intercontinental war may be feasi- 
ble, the possibility of such a victory is 
small if the nation which is attacked 
has an adequate intelligence service 
and an alert air-defense system. 

Let us look at the other face of the 
coin. Are land armies still necessary? 
No one questions the fact that land 
armies can win wars, but should they 
be used? Lieut. Gen. E. R. Quesada, 
commanding general of our Tactical 
Air Command, holds that the major 
réle of air power in the future may be 
preventing a hostile ground force from 
engaging in battle. “The final objective,” 
according to General Quesada, “is to 
subdue the will of the adversary with a 
minimum of expenditure in personnel 
and equipment and, if possible, prior to 
the time our armies collide.” 

If stabilization on the ground is not 
effected somewhere between the oppos- 
ing powers, will not the air national 
base of one power be overrun before 
retaliatory air power could even be 
brought into play? 


Ground and Air Power 


Ground power and air power are 
mutually interdependent. In the air the 
plane has unlimited freedom except 
over well-defended areas, but no air- 
plane can stay in the air forever. Even- 
tually, every airplane must return to 
earth. When it does, it comes under 
the protecting wing of land power 
which alone can make secure either 
the continental or advanced bases on 
which air power ultimately rests. Just 
as control of the air is essential to the 
success of any major land offensive, 
control of land bases is a prerequisite 
(and one that is often ignored) of any 
air offensive. 

Can air power prevent any collision 
of ground forces? Can it, by itself, al- 
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ways drive the enemy ground forces 
from the territory they acquire? A 
large land force, with the aid of 
ideological collaborationists might over- 
run and then effectively support itself 
in Europe. For political reasons these 
troops could not be atom-blasted out 
of their newly acquired base. They 
might have to be driven out by a 
process similar in many respects to the 
allied offensive in Western Europe in 
World War II. 

One other aspect of the problem 
should be examined. That is the rela- 
tion between military policy and na- 
tional policy. Is air war always the 
most effective form of warfare? Douhet 
observed: “To conquer an enemy 
nation, it is essential to 
inflict upon him a ter- 
rific sum total of dam- 
age.” Whether this ob- ; 
servation is valid or not, 
this type of war was 
waged against Ger- 
many. 

Is not the aim of ideological conflict 
to convert the enemy to one’s own way 
of thinking? If so, it is hard to imagine 
a more futile approach than the de- 
struction of the enemy’s capital and 
cultural accumulation of centuries. 
Unless military strategy and derived 
military plans support and strengthen 
the political objective, resorting to war 
is without moral or rational justification. 

Future wars, as with all major wars, 
are likely to be fought between com- 
binations. One of the major objectives 
of an ideological conflict is to prevent 
the enslavement of allied nations by 
the ideologically hostile power. Failing 
that, a new prime objective will be 
the liberation of slave and satellite 
states conquered before or after the 
actual outbreak of war. 

But campaigns of liberation must be 
limited in destructiveness. All-out air 
war is not an instrument of political 
diplomacy because to be effective it 
must be employed with the utmost 
violence. To gain political objectives, 
the military means employed in war 
must be consistent with the objectives. 

Establishing military policies which 
will determine the future fate of this 
nation is a momentous undertaking. 
No matter how we go about doing it 
we can never be certain we will be 
right. The least we can do is to reduce 
the possibility of being wrong. We can 
do this by examining every principle 
advocated in a negative way, exposing 











every inaccuracy or omission we find, 

In spending the defense dollar we 
must ask ourselves: “Is air power the 
only military power we need?” Before 
we can blindly follow De Seversky’s 
advice to channel our “major resource, 
into air forces,” we must have an 
afirmative answer to these specific 
questions: 

(1) Can air power attain every son 
of political objective desired by the 
United States? (2) Is air power equip. 
ped to cope with revolutionary politica! 
strategy? (3) Can air power provide 
for its own security on the ground? 

If there is a negative answer to any 
of these questions we must conclude 
that some combination of air, ground, 
and sea power offers the surest guar. 
antee of successfully attaining the 
American objective in war—a more 
perfect peace. 

If we are to spend our defense dollar 
wisely we must first establish the mili 
tary tasks which we expect each service 
of this combination to accomplish. A 
sensible road builder, for example, 
buys his bulldozers after he surveys the 
ground through which he must make 
a cut. A contractor who bought earth- 
moving equipment before going over 
the job he had to do would be branded 
as incompetent. Of course, a road 
builder knows that certain roads will 
require tougher, more expensive equip- 
ment. But he also knows if the people 
really want a road they will be willing 
to pay the price for it. 


Formula for Defense 


The defense dollar should provide 
the air groups, the army divisions, and 
the naval squadrons necessary to carry 
out the minimum military missions. 
The number of these basic military 
units would change as the international 
situation changed. The unit cost would 
vary as the internal price structure of 
the United States varied. 

If the defense dollar were spent in 
accordance with some refinement of this 
rough formula, interservice haggling 
over the defense bone would be 
happily concluded. 

Likewise, if the cost of defense 
were presented to the American people 
in this manner, they would know just 
what they were buying with their de 
fense appropriation. They would also 
come to understand that there are n0 
such things as national security bar 
gains in a world as unsettled as ours 


is today. 
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The Science-Industry-Ordnance Team in Action 


AAMERICAN science and industry together brought 
about the superior ordnance with which World 
War II was won. The problem now is to keep con- 
stantly available the scientific know-how and the 
industrial power that will be priceless guaranties of 
security should war ever come again. 

The American Ordnance Association now has 
under way a well-defined and accelerated program 
of activities to foster this scientific and industrial 
knowledge so necessary for designing and producing 
ordnance for our land, sea, and air forces. 

Local Posts of the Association have been formed 
in thirty important scientific and industrial centers 
from coast to coast. These units serve as focal points 
of ordnance interest in their areas through meetings, 
plant visits, and seminars, and they afford oppor- 


tunity for pleasant social contacts. A chart show- 


ing the organization of the Posts and their officers 


and directors is published on pages 34 and 35. 

One of the principal functions of the Association 
is to provide, when required, the services of com- 
petent committees to investigate and report upon 
special ordnance subjects. To meet this obligation 
the Association has in operation a number of National 
Divisions and Technical Committees which are co- 
operating with the Ordnance Department of the 
Army in their respective fields. A chart of the Divi- 
sion organization is published on pages 36 and 37. 

Working hand in hand with both local and na- 
tional activities of the A.O.A. are nearly 700 Com- 
pany Members of the Association who are leaders 
in effecting scientific and industrial preparedness for 
America’s security and peace. The roster of these 
companies is published on pages 38 to 43. 

Thus the Science-Industry-Ordnance team swings 


into action to keep America strong. 














TO KEEP AMERICA 
STRONG FOR PEACE 














Aberdeen Proving Ground, August 16, 1944 


President: Charles McKnight. Vice-President: F. D. Dolan. Direc- 
tors: T. F. Colleran, lL. A. Delsosso, G. B. Jarrett, L. C. Josephs, 
T. E. Sterne, R. P. Witt. Treasurer: C. W. Clark. Secretary: L. W. 
Nederkorn, Aberdeen Proving Ground, Md. 


Birmingham, December 3, 1930 


President: T. M. Nesbitt, Jr. Vice-President: H. P. Bigler. Directors: 
Robert Gregg, T. E. Kilby, Jr., T. W. Martin, M. E. Pratt, Allen 
Rushton, R. J. Stockham, Oscar Wells. Treasurer: R. D. Cotten. 
Secretary: R. E. Parker, 700 Frank Nelson Building, Birmingham 3, 
Ala. 


Central Illinois, May 29, 1945 ) 


President: J. R. Munro. Vice-President: R. L. Larson. Directors: 


2 





S. S. Battles, D. A. Campbell, P. E. Herschel, Jr., Henry Howard, 
Theron Howard, W. A. Matheson, Emil Norelius, Ll. P. Weiner. 
Treasurer: Merle Yontz. Secretary: R. l. Hafer, Peoria Association 
of Commerce, Peoria, Ill, 





} 


Chicago, May 3, 1924 


President: John Slezok. Vice-President: H. J. Prebensen. Directors: 
E. J. Bush, W. E. Crocombe, Thomas Drever, T. S. Hammond, H. P. 
Isham, J. W. Karraker, James Knowlson, Fowler McCormick, F. W. 
Parker, Jr., W. G. Swartchild, Jr., W. R. Wright. Treasurer: G. D. 
Dearlove. Assistant Treasurer: G. R. Catlett. Assistant Secretary: 
E. J. O'Keefe. Secretary: M. J. Allen, Room 1410, 400 N. Michi- 
gan Avenve, Chicago 11, Ill. 


Cincinnati, December 10, 1925 
President: L. W. Scott Alter. Vice-Presidents: E. R. Godfrey, R. G. 


! 





Calton, H. V. Heuser, Lovis Schwitzer. Directors: L. W. Scott 
Alter, R. H. Ferger, F. V. Geier, E. R. Godfrey, H. C. Knowles, 
E. A. Muller, Louis Polk, P. E. Rentschler, R. P. Rhame. Secretary- 
Treasurer: C. H. Wood, Big Four Building, Cincinnati 2, Ohio. 





Cleveland, October 25, 1940 


President: Ward M. Canaday. Ist Vice-President: J. C. McHan- 
nan. Directors: R. F. Black, F. H. Chapin, F. C. Crawford, D. S. 
Ellis, William Forster, B. F. Hopkins, A. D. Joyce, Frank Purnell, 
H. A. Roemer, G. W. Stephens, W. R. Timken, J. E. Trainer, A. J. 
Weatherhead, Jr., C. M. White, Clyde Williams. Secretary-Treas- 
urer: E. A. Lynn, 6200 Riverside Drive, Municipal Airport, Cleve- 
land 30, Ohio. 


cast sade 


Empire, April 29, 1938 


President: F. J. Smith. Vice-Presidents, E. A. Halbleib, Keith Wil- 
liams. Directors: G. W. Cole, C. F.. Dietz, R. E. Dillon, J. E. 


ee 


~ 
Herbert A. Gidney - = 
Vice-President in charge of 
A. O. A. local Posts 





( Hartford-Springfield, November 18, 1941 


President: S. C. Hope. Vice-Presidents: Jf. H. Chaplin, E. §, 
Gallaher, C. H. Granger. Directors: F. H. Payne, chairman; G. , 
Anthony, M. K. Barroll, Jr., J. S. Begley, E. P. Bullard, J. 
Chaplin, F. U. Conard, C. K. Davis, E. B. Gallaher, W. M. Goss, 
C. H. Granger, S. C. Hope, L. E. Lentz, D. G. Millar, C. B. Parsons, 
H. H. Pease, R. E. Pritchord, E. S. Pugsley, J. Y. Scott, H. W. 
Steinkrous. Secretary-Treasurer: J. A. MacDonnell, Gilbert @ 
Borker Manufacturing Company, West Springfield, Mass. 











\ 
| Lehigh-Bethlehem, November 15, 1939 


President: M. K. Ament. Vice-President: F. L. Meinhofer. Directors: 
L. J. Bray, Mark Parseghian, P. K. Reily, Jr., W. O. Snelling, R. W, 
Steinmetz, R. M. Webster, Jr. Secretary-Treasurer: J. A. Tall. 
madge, Jr., 416 Drinker House, Lehigh University, Bethlehem, Poa. 


Lone Star, June 12, 1945 


Acting President: H. S. Zane, Jr. Directors: E. H. Brooks, G. H, 
Brown, S. P. Hamer, A. A. Hardy, F. Ll. Lebus, G. G. McDonald, 
Charles Medley, F. A. Pierce, H. S. Zane, Jr. Secretary-Treasurer: 
W. M. Harrison, 1111 Foch Street, Fort Worth, Tex. 


I 


qe Angeles, May 27, 1936 

President: W. C. Main. Vice-President: M. M. Mitchell. Directors: 
H. L. Clark, R. O. Cragin, Trevor Gardner, W. C. Main, M. M, 
Mitchell, C. H. Nozro, K. T. Norris, Morris Pendleton, J. B. Raven, 








S. K. Rindge, John Spalding, R. H. Taylor, Phillip Thayer, H. C. 
Thomas, Carleton Tibbetts. Treasurer: S. K. Rindge. Secretary: 
C. H. Nazro, P. O. Box 2262, Terminal Annex, los Angeles 54, 
Calif. 

\ 
Massachusetts Institute of Technology, 

January 20, 1922 
| President: George Hossfeld. Vice-President: W. D. Virtue. Treas- 


urer: M. O. Sorensen. Secretary: R. A. Grott, 487 Commonwealth 
Avenue, Boston, Mass. 


( michigan, December 12, 1942 


President: R. L. Biggers. Ist Vice-President: Oscar Webber. 2nd 
Vice-President: C. T. Fisher, Jr. Directors: H. W. Alden, ®. Lb 
Biggers, R. P. Briggs, G. T. Christopher, M. E. Coyle, G. R. Fink, 
C. T. Fisher, Jr., H. C. Fruehauf, E. T. Gusheé, Phil Huber, K. T. 
Keller, G. W. Kennedy, S. T. Stackpole, Oscar Webber, A. M, 
Wibel. Secretary-Treasurer: J. W. Paynter, 1206 Woodward Ave- 
nue, Detroit 26, Mich. 
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( Mid-Continent, December 12, 1944 


President: Frank Hinderliter. Ist Vice-President: R. R. King. 2nd 
Vice-President: George Nicholson. Directors: The officers ond M. 








Gleason, E. A. Halbleib, C. S. Hallaver, M. J. Hayes, F. F. Hickey, 
C. H. Lang, T. L. lee, E. Norquist, F. J. Smith, D. W. Sowers, K. 
Williams. Treasurer: E. R. Davenport. Acting Secretary: R. C. 
Hands, 1258 Sibley Tower Building, Rochester 4, N. Y. 
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H. Johnson, H. E. McCray, Walter O'Bannon, Jr., W. W. Siegrist, 
W. H. Stueve, Ed Warmack. Secretary-Treasurer: C. R. Horton, 
510 S. Lansing Avenue, Tulsa 5, Okla. 








4 \ 
Midwest, May 16, 1945 


President: Harry Darby. Ist Vice-President: J. C. Shepherd. 2nd 
Vice-President: C. M. Standiford. Directors: lL. M. Alexander, P. A. 


Froeschi, 


P. F. Rahm, R. M. Williams, 


E. J. Ziegler. Secretary 


Treasurer: F. B. Nichols, 1921 Central Street, Kansas City 8, Mo. 
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The American Ordnance Association has established 
Posts of the society in thirty industrial, scientific, and 
educational centers throughout the country. These 
local chapters afford members convenient means for 
frequent social contact and a more intimate under- 
standing of ordnance subjects. 





The program of the local Posts is keyed to that of 
the national Association. While each local unit has 
complete autonomy of action it also has the impor- 
tant function of bringing to the attention of American 
citizens every year the general aims and purposes of 
the national organization. 











Milwaukee, September 26, 1928 


President: F. D. Honsen. Vice-President: N. R. Knox. Directors: 
F. R. Bacon, P. H. Batten, L. R. Clausen, W. W. Coleman, J. E. 


/ * 
Quad Cities-lowa, May 28, 1945 


President: T. E. Stahl. Vice-President: E. W. Ross. Directors: Frank 
Anderson, R. E. Choate, J. H. Diedrich, L. M. Gildea, Henry Lord, 





Delong, H. S. Falk, G. H. Fobiaon, Walter Geist, F. D. Hansen, 
H. S. Johnson, Jr., N. R. Knox, H. V. Kohler, J. C. Merwin, R. A. 
Uihlein, P. J. E. Wood. Secretary-Treasurer: Jacobus Kruyne, 
Marshall & Isley Bank, 721 N. Water Street, Milwovkee 2, Wis. 


Nebraska, o:ine 22, 1944 


President: C. D. Ammon. Vice-President: W. S. Byrne. Directors: 
D. C. Bradford, Ben Hughes, C. L. Kirkland, J. lL. McCaguve, K. E. 
Vogel. Secretary-Treasurer: F. G. Arkoosh, 802 Omaha Nationol 
Bank Building, Omaha, Nebr. 

New York, June 15, 1921 


President: H. M. Tillinghast. Ist Vice-President: C. S. Comeaux. 
2nd Vice-President: J. E. McNary. 3rd Vice-President: T. E. Mur- 
ray. 4th Vice-President: J. T. Mackey. Executive Committees The 
officers and Donald Armstrong, T. F. Brown, W. A. Davidson, R. E. 


Gillmor, C. J. Hardy, C. W. Kevuffel, D. B. MacMaster, R. L. 
Moxwell, Chester Mueller, Whitney Stone, L. C. Stowell, A. E. 
Van Cleve. Treasurer: Crosby Field. Secretary: Edward Gluck, 


111 East 16th Street, N. Y. C. 
Northwest, March 15, 1945 ) 


President: W. C. MacFarlane. Vice-Presidents: Harold Sweatt, 
Charles Horn. Directors: A. P. Baston, Fred Blumers, P. G, 





K. E. Madden, Fred Maytag, II, C. R. Sheaffer, George Uhimeyer, 
C. A. Waldmann, G. lL. Weissenburger, C. D. Wiman. Secretary- 


Treasurer: Donald Meyers, Rock Island Arsenal, Rock Island, Ill. 


gue Mountain, June 10, 1942 


President: Watrous C. Redfield. Vice-President: James Colasanti. 
Directors: Alfred W. Ainsworth, J. Leslie Brown, Fred R. Eberhardt, 








Benjamin C. Essig, Joe K. Gorretson, Robert P. Gutshall, James 
D. Maitland, William M. Reno, G. A. Savin. Secretary-Treasurer: 
- E. Lipsey, 4936 Elm Court, Denver, Colo. 


(se. Lovis, January 18, 1927 s 


President: Edwin B. Meissner. V’ sident: Clyde H. Morgan. 
Directors: W. M. Akin, Ben Cofffort, H. B. Deal, R&R. E. Gardner, Jr., 











Spencer Olin, W. S. Symington, P. J. Watson, Jr. Secretary- 
Treasurer: M. F. Hubbell, 4800 Goodfellow Boulevard, St. Louis 
20, Mo. 
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(san Francisco, October 17, 1923 


President: W. A. Storr. Vice-President: E. A. Julian, R. M. Alvord, 





Bourne, C. E. Buckbee, R. P. Carlton, C. lL. Horn, W. F. Kasper, 
t. S. Ookes, D. W. Onan, G. H. Rozum, W. G. Seeger, D. A. 
Smith, A. V. Stallard, H. A. Washburn, A. M. Wilson, F. B. Win- 
ston, Brison Wood. Secretary-Treasurer: R. F. Wilson, polece | 
Building, Minneapolis 1, Minn. 


Philadelphia, December 9, 1926 ) 


President: W. J. Meinel. Vice-Presidents: G. W. Elliott, D. N. 
Hauseman, C. J. Ingersoli, T. D. Barney. Directors: G. M. Barnes, 
€. G. Budd, Jr., G. W. Elliott, H. W. Gadsden, H. P. Gant, A. W. 











Directors: R. C. Force, K. B. Harmon, E. A. Julian, C. E. Moore, 





Corl Wente, C. S. Wheeler, Jr., Dean Witter. Secretary-Treasurer: 
R. L. Bidwell, P. O. Box 567, 100 McAllister Street, San Francisco 
1, Colif. 


on October 30, 1942 


President: F. M. Wittlinger. Vice-President: Herman Brien. Direc- 





W. O. Hedrick, E. D. Konken, D. J. Martin, L. B. Ryon, R. H. 


L. S. Bassett, P. O. Box 


tors 


Startzell, Ross Stewart. Secretary-Treasurer 








"Gilmer, C. H. Godschall, D. N. Hauseman, lL. E. Hess, C. J. athe, enctad §. San 
Ingersoll, Ralph Kelly, E. J. Langham, W. J. Meinel, R. P. Page, \ : 
Jr., W. C. Pew, C. S. Redding, Wilbert Wear. Secretary-Treasurer: 
W. F. Feustel, Bldg. 11, Frankford Arsenal, Philadelphia 37, Pa. . . a 26 
’ . University of Michigan, February 20, 1941 
Pittsburgh, February 24, 1927 President: lL. E. Girton. Vice-President: R. W. Porkinson, Jr, 
President: H. C. Minton. Vice-President: J. K. B. Hare, T. E Treasurer: H. J. Newman. Secretory: A. W. Ott, 213 Hinsdale 
Millsop. Directors: The officers and F. B. Bell, R. C. Downie, W. K. House, Ann Arbor, Mich 
Fitch, H. A. Gidney, L. Iversen, A. E. Walker, |. E. Wilson. Treas 
vrer: T. H. Eddy. Secretary: W. S. Rial, Jr., 1312 Highland ¢ 
Building, Pittsburgh, Pa. Washington, November 18, 1925 
President: F. W. Foster Gleason. Vice-Presidents: Philip Schwartz, 
Py 1944 : 
uget Sound, January 25, C. M. White. Advisory Board: H. P. Erwin, C. T. Harris, W. G. 
President: Ferdinand Schmitz, Jr. Ist Vice-President: H. P. Law Lockwood, Frank Macconochie, Earl McFarland, C. M. Wesson, 
rence. 2nd Vice-President: Robert Nelson. Directors: Frank Berry, pm «=F OE. Wright. Directors: H. T. Bodman, W. F. Byrne, R. C. Coup 
John Cannon, Edword Colbert, l. B. Cooper, J. A. Denn, Watt land, M. H. Davis, Harry Diomond, A. H. Ferrandov, fT. G. 
Fallis, Alexander Finlayson, Henry Isaacson, G. E. Lamb, F. 8B Gentel, F. J. Jervey, A. W. Mace, H. H. Mitchell, A. A. White, 
lee, A. F. Parker, W. F. Schiess!, F. W. Schmidt, Walter Toly, R. O R. P. Williams. Secretory-Treasurer: H. J. Crager, 610 H Street, 


Welch. Secretary-Treasurer: C. W. Huffine, 414 White Building, 
Seattle 4, Wash. 








Washington 2, D. C. 








ae Yankee, June 30, 1925 s 


President: J. S. Crawford. Ist 


Vice-President: H. W. Bagnall. 3rd Vice-President 
chairman; H. S. Chafee, Ralph Gow, 


Directors: J. P. Spang, Jr., 


R. N. Greenwood, Richard Morse, J. lL. 
Williams. Secretary-Treasurer: G. P. Slade, 


Thomas West, R. F. 
Army Base, Boston, Mass. 


Vice-President: F. L 


Felton. 2nd 
FL. W. Knouth 


Martin, G. W. Sweet, 





























end Rae to investigate and report upon special ordnance subjects and to en- 
programs for the adequate understanding of procurement, 


thus fer activated are shown on this organization chart. 
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FOR THE PRO 








production, logistics, 


; fs 
andthe other phases of national preparedness. They are available in an advisory capa- e 
city for such matters as may be presented for their study and report either by the ; ( 
“armed forces or the Association. The personnel of the various Divisions and Committees 





ARTILLERY DIVISION 

Executive Board: J. E. Trainer, Firestone Tire & Rubber Com- 
pany, Akron, Ohio, chairman; J. Ll. Aver, R. Hoe & Company, 
New York, N. Y.; John T. Brown, J. 1. Case Company, Racine, 
Wis.; Trevor Davidson, Bucyrus-Erie Company, South Milwaukee, 
Wis.; €. S. Dulin, Byron Jackson Company, los Angeles, Calif.; 
W. J. Fisher, A. 8. Forquhar Company, York, Pa.; R. M. Fox, 
Puliman-Standard Car Manufacturing Company, Washington, D. 
C.; L. Iverson, Mesta Machine Company, West Homestead, Pa.; 
N. R. Knox, Bucyrus-Erie Company, South Milwaukee, Wis.; E. R. 
Leeder, F. lL. Jacobs Company, Detroit, Michigan.; E. G. Williams, 
American Type Founders, Inc., Elizabeth, N. J.; W. H. Mitchell, 
Ridgewood Steel Company, Cincinnati, Ohio; Robert 1. Martin, 
United Shoe Machinery Company, Beverly, Mass.; L. A. Petersen, 
Otis Elevator Company, New York; N. Y.; V. W. Peterson, Hannifin 
Manufacturing Company, Chicago, Ill.; S. E. Skinner, General 
Motors Corporation, Lansing, Mich.; C. W. Wright, Pullman- 
Standard Car Manufacturing Company, Washington, D. C. 
Forging Committee: William H. Mitchell, Mitchell Steel Com- 
pany, Cincinnati, Ohio, chairman; Lievt. A. M. Ellis, Watervliet 
Arsenal, Watervliet, N. Y., secretary; W. B. Kennedy, National 
- Tube Company, McKeesport, Pa.; C. |. Niedringhaus, Mesta 
Machine Company, Pittsburgh, Pa.; E. Smith, Republic Steel 
Corporation, Cleveland, Ohio; George Struble, Bethlehem Steel 
Compuny, Bethlehem, Pa.; H. H. Timken, Timken Roller Bearing 
Company, Canton, Ohio; H. H. Ziesing, Midvale Company, 
Philadelphia, Pa. 
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‘ 
Harvey C. Know 
Vice-president in charge of A.O.A. fiechn 


Burton QO, Lev 
Staff Consulta 
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FIRE CONTROL INSTRUMENT DIVISION 


Executive Board: Stenley C. Hope, Gilbert & Barker Manufactur- 
ing Company, West Springfield, Mass., chairman; J. A. Mac- 
Donnell, Gilbert & Barker Manufacturing Company, West Spring- 
field, Mass., secretary; R. E. Gillmor, Sperry Gyroscope Com- 
pany, New York, N. Y.; R. Lb. Goetzenberger, Brown Instrument 
Company, Philadelphia, Pa.; Myron Hayes, Eastman Kodak Com- 
pany, Rochester, N. Y.; F. R®. Lack, Western Electric Company, 
New York, N. Y.; J. T. Mackey, Mergenthaler Linotype Com- 
pany, Brooklyn, N. Y.; Harold W. Sweatt, Minneapolis-Honey- 
well Regulator Company, Minnegpolis, Minn.; Gordon B. Welch, 
Linotone Corporation, New York, N. Y. (Membership of the 
Electronics, Metal Parts, and Optical Committees will be an- 
nounced in the near future.) 
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GAGE INDUSTRY DIVISION 


Executive Committee: Lovis Polk, Sheffield Corporation, Dayton, 
Ohio, chairman; 8B. B. Patton, Frankford Arsenal, Philadelphia, 
Po., secretary; Erik Aldeborgh, Standard Gage Company, 
Poughkeepsie, N. Y.; Edward H. Cahill, Haverford, Pa.; J. Chester 
Bath, John Bath & Company, Worcester, Mass.; F. S. Blackall, 
Jr., Taft-Peirce Manufacturing Company, Woonsocket, R. 1.; E. J. 
Bryant, Greenfield Tap and Die Corporation, Greenfield, Mass.; 
E. B. Gallaher, Clover Manufacturing Company, Norwalk, Conn.; 
Harry B. Hambleton, Brielle, N. J.; Chorles M. Pond, Pratt & 
Whitney, West Hartford, Conn.; Ray W. Rice, Quality Tool and 
Die Company, Indianapolis, ind.; F. C. Tanner, Federal Products 
Corporation, Providence, R. 1.; Gene W. Gray, Frankford Arsenal, 
Philadelphic, Pa. (alternate); W. P. Henry, Navy Bureau of 
Ordnance, Washington, D. C.; A. D. Anderson, Navy Bureau of 
Ordnance, Washington, D. C. falternate); Arthur F. Wentzel, 
Engineering Standards Branch, Hq. AMC, Wright Field, Dayton, 
Ohio; R. F. Bosron, Inspection Section, Procurement Division, 
Wright Field, Dayton, Ohio (alternate). 
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ROCKET, BOMB, AND ARTILLERY A 


Executive Board: Harvey C. Knowles, Procter & Gamble Company, Jane 
Cincinnati, Ohio, chairman; J. A. Meek, Firestone Tire & Rubber Corp 
Compony, Akron, Ohio, deputy chairman; R. H. Kellogg, Procter Prod 


& Gamble Company, Cincinnati, Ohio, secretary. Inc., 

; pany 
Bomb Committee: R. Furrer, American Car and Foundry Company, Man 
New York, N. Y., chairman. b Com 


Cartridge Case Committee: K. T. Norris, ‘Norris Stamping and leed 
Manufacturing Company, los Angeles, Calif., chairman; W. lL. } Cinci 
Chandler, Fulton Sylphon Company, Knoxville, Tenn.; Weber Corp 


DeVore, Heintz Manufacturing Company, Philadelphia, Pa.; Wil- “oe 
liam J. Gazey, Ekco Products Company, Chicago, Ill.; Frank a 
German, Plume & Atwood Manufacturing Company, Thomaston, Rubb 
Conn.; H. M. Heckathorn, Mullins Manufacturing Corp., Salem, & Br 


Ohio; A. C. Kieckhafer, West Bend Aluminum Company, West Com: 
Bend, Wis.; W. H. Miller, Bossert Company, Utica, N. Y.; C. L. pany 
Patterson, Electric Auto-Lite Company, Cincinnati, Ohio; N. H. 

Preble, Detroit Harvester Company, Detroit, Mich. M. L. Sperry, thw 


Jr., Scovill Manufacturing Company, Waterbury, Conn.; H. W. plosi 
Steinkraus, Bridgeport Brass Compony, Bridgeport, Conn.; H. B. ton 
Stoner, Stoner Manufacturing Corporation, Avrora, Ill.; J. A. Wiln 
Watson, Motor Wheel Corporation, Lansing, Mich, Corp 
P i ( 
Material Subcommittee: Dr. Anson Hayes, American Rolling Mill eo 
Company, Middletown, Ohio; Kirby F. Thornton, Aluminum Com- Phos 
pany of America, Westmoreland, Pa.; H. C. Larson, Bethlehem p 
owe 
Steel Company, Bethlehem, Pa. oy 
Divis 
Technical Subcommittee: Horry M. Day, Ekco Products Company, Atlas 
Chicago, Ill.; E. M. Wagner, San Marino, Calif. Unite 
Container Committee: Gerard W. Mulder, Cleveland Container Rock: 
Company, Cleveland, Ohio, chairman; J. F. Griswold, Jr., Chi- Mich 


cago Mill & Lumber Company, Chicago, Ill.; H. Holbrook, comn 
Standard Cap & Seal Company, New York, N. Y.; William 
Mayers, Industrial Tape Corporation, Milltown, N. J.; John Shell 


Wiebers, American Can Company, Chicago, Ill. si 

orps 
Fuze Committee: J. E. Burke, Stewart-Warner Corporation, Chi- Wat 
cago, lll., chairman; T. C. Smith, Frederick Hart. & Company, Come 
Poughkeepsie, N. Y., deputy chairman; E. A. Ash, F. t. Jocobs Comd 
Company, Detroit, Mich.; D. R. Beeman, Picatinny Arsenal, Dover, Comg 
N. J.; C. A. Burnett, Scovill Manufacturing Company, Waterbury, Shoe! 
Conn.; George Ensign, Elgin National Watch Company, Elgin, 4 Nati 
Iil.; W. F. Errig, Peco Manufacturing Corporation, Philadelphia, .! Foun 
Po.; W. M. Ewart, Carter Carburetor Corporation, St. (ovis, Bridg 


Mo.; T. 8. Gibbs, Gibbs Manufacturing & Research Caperetion. New 
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INDUSTRIAL MOBILIZATION COMMITTEE 


This is composed of the members of the national Executive Committee of the Americon 
Ordnance Association: James 1. Walsh, New York, N. Y., President; Herbert A. Gidney, 
Pittsburgh, Pa., and Harvey C. Knowles, Cincinnati, Ohio, Vice-Presidents; Henry P. Erwin, 
Washington, D. C., Treosurer; John Ross Delafield, New York, N. Y., Cour:el; R. E. Gil- 
mor, New York, N. Y., and C. Jared Ingersoll, Philadelphia, Pa., Directors; L. 
Washington, D. C., Executive Vice President. 


A. Codd, 








C. Knowles 
A. hechnical Committees and Divisions 





in O, Lewis 
Consultant 
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MACHINE TOOL COMMITTEE 


Walter Tangemon, Cincinnati Milling Machine Company, Cin- 
cinnati, Ohio, chairman; Herbert H. Pease, New Britain Machine 
Company New Britain, Conn.; A. H. Eggers, Greenlee Brothers 


& Company, Rockford, Ill.; Havilond Wright, Wright & Gode 
Tool Company, Philadelphia, Pa.; Richard E. leBlond, R. K. 
lLeBlond Machine Tool Company, Cincinnati, Ohio; Richard A. 


Heald, Heold Machine Compony, Worcester, Mass.; George H, 


Johnson, Gisholt Machine Company, Madison, Wis. 
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ILLERY AMMUNITION DIVISION 
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Janesville, Wis P. J. Hawthorne, General Time Instruments 
Corporation, New York, N. Y.; R. K. McClintock, Sylvania Electric 
Products, Inc., Emporium, Pa.; John O'Shea, Thomas A. Edison, 
Inc., West Orange, N. J.; F. M. Powell, Eastman Kodak Com- 
pany, Rochester, N. Y.; Carl Schlesinger, Pollak Engineering & 
Manufacturing Corporation, Newark, N. J.; C. G. Troxler, Hoover 
Company, North Canton, Ohio. 


leading Committee: M. P. Woodward, Procter & Gamble Compony, 
Cincinnati, Ohio, chairman; C. B. Burnett, Johns-Manville Products 
Corporation, New York, N. Y.; B. B. Bond, Remington Rond, 
Inc., Stamford, Conn.; Horold R. Child, Goodyear Tire & Rub- 
ber Company, Akron, Ohio; Harold C. Hoch, Goodyear Tire & 
Rubber Company, Akron, Ohio (alternate); ‘. A. Kelly, Todd 
& Brown, Inc., New York, N. Y.; l. M. Freeman, 8B. F. Goodrich 
Company, Akron, Ohio; R. W. Johnson, Americon Swiss Com- 
pany, Toledo, Ohio. : 


Powder and Explosives Committee: J. M. Skilling, Military Ex- 
plosives Division, E. |. du Pont de Nemours & Company, Wilming- 
ton, Del., and Henry N. Morsh, Hercules Powder Company, 
Wilmington, Del., cochairmen; R. C. Burton, Tennessee Eastman 
Corporation, Kingsport, Tenn.; L. B. Fraser, Fraser-Brace Engineer- 
ing Company, New York, N. Y.; G. M. Jenkins, Spencer Chemical 
Company, Washington, D. C.; Dr. C. R. McCullough, Monsonto 
Chemical Company, Oak Ridge, Tenn.; J. J. Mcintire, Trojan 
Powder Company, Allentown, Pa.; F. Olsen, Western Cartridge 
Division, Olin Industries, Inc., East Alton, Hl.; F. S$. Pollock, 
Atlas Powder Company, Wilmington, Del.; A. F. Weimann, 
United States Rubber Company, New York, N. Y. 


Rocket Committee: Edward A. Ash, F. lL. Jacobs Company, Detroit, 
Mich., chairman. (The membership and subcommittees of this 
committee will be announced in the near future.) 

Shell Committee: W. N. Howley, Lansdowne Steel & !ron Com- 
pany, Morton, Po., chairman; J. D. Dickerson, Republic Steel 
Corperation, Buffalo, N. Y.; F. G. Smith, American Brass Company, 
Waterbury, Conn.; H. Heckathorne, Youngstown Pressed Stee! 
Company, Youngstown, Ohio; T. E. Murray, Murray Manufacturing 
Company, Brooklyn, N. Y.; Weber DeVore, Heintz Manufacturing 
Company, Philadelphia, Po.; A. R. Netterstrom, American Brake 
Shoe and Foundry Company, Chicago, Wil.; D. W. Fletcher, 
National Tube Company, Pittsburgh, Pa.; F. E. Shumann, Lehigh 
Foundries, Inc., Easton, Po.; Frank Hoyes, Bullard Compony, 
Bridgeport, Conn.; R. S. Howe, New Britain Machine Compony, 
New Britain, Conn. 


iL 


ABRASIVES COMMITTEE 


E. B. Gallaher, Clover Manufacturing Company, Norwalk, Conn., 
chairman; W. T. Montague, Norton Compony, Worcester, Mass.; 
H. K. Clark, Carborundum Company, Niagara Falls, N. Y. 
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SMALL ARMS AND 
SMALL ARMS AMMUNITION DIVISION 


Executive Board: C. K. Davis, Remington Arms Compony, Bridge- 
port, Conn., choirman; F. F. Hickey, Savage Arms Corporation, 
Utica, N. Y., deputy chairman; Col. Wallace |. Clay, Remington 
Arms Company, iInc., Bridgeport, Conn., secretary; Groham H. 
Anthony, Colt’s Manufacturing Company, Hartford, Conn.; E. S. 
Burke, Kelly-Springfield Tire Company, Cumberland, Md.; Ward 


M. Conoday, Willys-Overland Motors, Inc., Toledo, Ohio; C. 
Stewort Comeaux, Sporting Arms and Ammunition Moanufac- 
turers’ Institute, New York, N. Y.; C. Donald Dallas, Revere 
Copper and Brass, Inc., New York, N. Y.; Arthur G. Drefs, 
McQuay-Norris Manufacturing Company, St. Lovis, Mo.; C. L. 
Horn, Federal Cartridge Company, Minneapolis, Minn; O. E. 
Hunt, General Motors Corporation, Detroit, Mich.; J. W. Me- 


Govern, United States Rubber Company, New York, N. Y.; John 
M,. Olin, Olin Industries, inc., East Alton, Ill.; Philip 0. Wegener, 
Underwood Corporation, New York, N. Y.; Thomas J. Watson, In- 
ternational Business Mochines Corporation, New York, N. Y. 
Rifles and Carbines Committee: Edwin Pugsiey, Winchester Re- 
peating Arms Company, New Hoven, Conn., chairman; A. Edward 
Allen, Utica Cutlery Compony; H. A. Brown, Remington Arms 
Company; J. S$. Nicnolas, Union Fork & Hoe Compony; John 
O'Brien, Iniond Manufacturing Division, GMC; James G. John- 
ston, International Business Machines Corporation; F. R. Valpey, 
Stondard Products Company; J. C. Garand, Springfield Armory, 
consultant. 

Machine Guns, Belts, Links Committee: G. A. Wilson, High 
Standard Manufacturing Company, New Haven, Conn., choir 
man, George Webb, Colt's Manufacturing Company; F. H. Groes- 
beck, Savage Arms Corporation; G. S$. Cole, Jr., Browa-Lipe- 
Chapin Division, GMC; W.’ J. Foster, AC Spark Plug Division, 
GMC; James W. Pattison, Kelsey-Hayes Wheel Corporation; S. G. 
Green, Ordnance Department, consultant. 

Small Arms Ammunition Committee: —. C. Hadley, Remington 
Arms Company, Bridgeport, Conn., chairman; Robert 8. Ehien, 
Federal Cortridge Company; George lL. Dawson, Western Cort- 
ridge Company; A. J. Mummert, McQuoy-Norris Manufacturing 
Company; C. lL. Wanomoker, U. S. Rubber Company; F. J. Jervey 
and G. A. Miller, Ordnance Department -(ulternate), consultants, 
Pistols and Revolvers Committee: George Webb, Colt’s Manvy- 
facturing Company, Hartford, Conn., chairman; M. J. Day, Car- 
negie-Iilinois Steel Corporation; H. H. Murtha, High Stendard - 
Monvufacturing Company; G. £. Bauder, Remington Rand, Ync.; 
H. E. Howland, ithaca Gun Company; C. R. Hellstrom, Smith & 
Wesson Company; E. W. Hopkins, Springfield Armory, consultant, 
































































Honor Roll of Industrial Preparedness 


Here are inscrihed thre names of the ( ompan 1 Ve mbers or the 
American Ordnance Association, some of the principal industrial 
organizations Oo} the l/nited States ohic h are leaders in effecti ne 
scientific and industrial preparedness for our security and peace 


A.C. SPARK PLUG DIVISION, GMC 
ACF-BRILL MOTORS COMPANY 


ACME-LEES DIVISION, THE SERRICK CORP. 


ACME STEEL COMPANY 
ADVANCE STAMPING COMPANY 
AERIAL PRODUCTS, INC. 

AEROJET ENGINEERING CORPORATION 
AETNA-STANDARD ENGINEERING CO. 
AIR REDUCTION SALES COMPANY 
AJAX ELECTROTHERMIC CORPORATION 
AKRON-SELLE COMPANY . 
ALL METAL PRODUCTS COMPANY 
ALLEGHENY LUDLUM STEEL CORP. 


ALLIED CHEMICAL & DIE CORPORATION 


ALLIS-CHALMERS MANUFACTURING 
COMPANY 
ALTON BOX BOARD COMPANY 
ALTORFER BROTHERS COMPANY 
ALUMINUM COMPANY OF AMERICA . 
ALVEY-FERGUSON COMPANY 
AMASIA IMPORTING CORPORATION 
AMERICAN BANTAM CAR COMPANY 
AMERICAN BOSCH CORPORATION 
AMERICAN BOX CORPORATION 
AMERICAN BRASS COMPANY 


AMERICAN CAR AND FOUNDRY COMPANY 


AMERICAN CAST IRON PIPE COMPANY 


AMERICAN FORGING AND SOCKET COMPANY 


AMERICAN FORK & HOE COMPANY 
AMERICAN HYDRAULICS, INC. 
AMERICAN INSTRUMENT COMPANY 
AMERICAN LOCOMOTIVE COMPANY 
AMERICAN MACHINE & FOUNDRY CO. 


AMERICAN MANUFACTURING COMPANY OF 


TEXAS 


AMERICAN METAL PRODUCTS COMPANY 


AMERICAN PHENOLIC CORPORATION 
AMERICAN PULLEY COMPANY 
AMERICAN RADIATOR & STANDARD 
SANITARY CORPORATION . 
AMERICAN SEATING COMPANY 
AMERICAN STEEL & WIRE COMPANY 
AMERICAN STEEL FOUNDRIES 
AMP CORPORATION 
ANCHOR PACKING COMPANY 
ANCHOR POST PRODUCTS, INC. 
ANDERSON & SONS, INC. 
ANDERSON OIL COMPANY, F. E. 
ANHEUSER-BUSCH, INC. 
ANIMAL TRAP COMPANY OF AMERICA 
ARMSTRONG CORK COMPANY 
ARMSTRONG RUBBER COMPANY 
ARNOLD ENGINEERING COMPANY 
ARO EQUIPMENT CORPORATION 
ASSOCIATED SPRING CORPORATION 
ATHEY PRODUCTS CORPORATION 
ATLANTIC SHEET METAL CORPORATION 


FLINT 
PHILADELPHIA 
MUNCIE 
CHICAGO 
DETROIT 
ELKTON 
AZUSA 
YOUNGSTOWN 
NEW YORK 

. TRENTON 
AKRON 
WYANDOTTE 


BRACKENRIDGE 


NEW YORK 


MILWAUKEE 
ALTON 
PEORIA 
PITTSBURGH 
CINCINNATI 
NEW YORK 
BUTLER 
SPRINGFIELD 


SAN FRANCISCO 


WATERBURY 
NEW YORK 
BIRMINGHAM 
PONTIAC 
CLEVELAND 
SITEBOYGAN 


SILVER SPRING 


NEW YORK 
NEW YORK 


FORT WORTH 
DETROIT 
CHICAGO 

PHILADELPHIA 


PITTSBURGH 
GRAND RAPIDS 
CLEVELAND 
CHICAGO 

ST. LOUIS 
PHILADELPHIA 
BALTIMORE 
WESTFIELD 
PORTLAND 

ST. LOUIS 
LITITZ 
LANCASTER 
WEST HAVEN 
CHICAGO 
BRYAN 
BRISTOL. 
CHICAGO 

. ATLANTA 


* 


WILMINGTON 
COLUMBUS 
CLEVELAND 
ST. JOSEPH 
ARDMORE 
RICHMOND 


ATLAS POWDER COMPANY 

AULD COMPANY, D. L. 

AUSTIN POWDER COMPANY 

AUTO SPECIALTIES MANUFACTURING CO. 
AUTOCAR COMPANY 

AUTOMOTIVE GEAR WORKS, INC. 


B. G. MACHINE COMPANY NEW HAVEN 


BAGLEY & SEWALL COMPANY . WATERTOWN 
BAKER & COMPANY NEWARK 
BAKER OIL TOOLS, INC. LOS ANGELES 
BALDWIN COMPANY CINCINNATI 


BARLOW & SEELIG MANUFACTURING COMPANY . RIPON 


BARNES COMPANY, W. F. & JOHN ROCKFORD 
BASTIAN-BLESSING COMPANY CHICAGO 
BATAVIA BODY COMPANY BATAVIA 
BAUER BROTHERS COMPANY . SPRINGFIELD 
BELL & GOSSETT COMPANY MORTON GROVE 
BELL & HOWELL COMPANY CHICAGO 
BELL TELEPHONE COMPANY OF 

PENNSYLVANIA PHILADELPHIA 
BELLE CITY MALLEABLE IRON COMPANY . . RACINE 
BELOIT IRON WORKS ‘ : , ‘ ‘ BELOIT 
BENDIX-WESTINGHOUSE AUTOMOTIVE 

AIR BRAKE COMPANY ° : , ‘ . . ELYRIA 
BETHLEHEM STEEL CORPORATION BETHLEHEM 
BETTER BRUSHES, INC. PALMER 
BIRDSBORO STEEL FOUNDRY & MACHINE 

COMPANY A . BIRDSBORO 
BIRTMAN ELECTRIC COMPANY . . ° . - CHICAGO 


BLACK & DECKER MANUFACTURING COMPANY TOWSON 

BLACKMER PUMP COMPANY GRAND RAPIDS 

BLANCHARD MACHINE COMPANY CAMBRIDGE 

BLAW-KNOX COMPANY BLAWNOX 

BOUND BROOK OIL-LESS BEARING 
COMPANY 

BOWSER, INC. 

BREEZE CORPORATIONS, INC. 

BREWSTER COMPANY 

BRIDDELL, INC., CHARLES D. 


BOUND BROOK 
FORT WAYNE 
NEWARK 

. SHREVEPORT 
CRISFIELD 


BRIDGEPORT BRASS COMPANY BRIDGEPORT 
BRIGGS & STRATTON CORPORATION MILWAUKEE 
BRYANT CHUCKING GRINDER COMPANY SPRINGFIELD 
BUCKEYE STEEL GASTINGS COMPANY COLUMBUS 
BUCYRUS-ERIE COMPANY SOUTH MILWAUKEE 
BUHL MANUFACTURING COMPANY DETROIT 


BUICK MOTOR DIVISION, GMC . ° . ° ° FLINT 
BUILDERS STRUCTURAL STEEL COMPANY CLEVELAND 
BULOVA WATCH COMPANY ‘ NEW YORK 
BURGESS-NORTON MANUFACTURING COMPANY. GENEVA 


BURKE COMPANY, O. W. DETROIT 
BURKEY UNDERWEAR COMPANY HAMBURG 
BUTTERWORTH & SONS CO., H. W. PHILADELPHIA 
CADILLAC MALLEABLE IRON COMPANY CADILLAC 
CADILLAC MOTOR DIVISION, GMC DETROIT 
CAREY-MCFALL COMPANY PHILADELPHIA 
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CARGOCAIRE ENGINEERING CORPORATION NEW YORK 
CARNEGIE-ILLINOIS STEEL CORPORATION PITTSBURGH 
CARTER CARBURETOR CORPORATION ‘ ST. LOUIS 
J. I. ° ° ° . , RACINF 

PEORIA 
NEW YORK 


CASE COMPANY, 
CATERPILLAR TRACTOR COMPANY 


CELANESE CORPORATION OF AMERICA 
CENTRAL BOILER & MANUFACTURING 
DETROIT 
CHICAGO 
NEW YORK 
CLINTON 
MILWAUKEE 
DETROIT! 
TOLEDO 
WATERBURY 
DETROIT 


COMPANY 
CENTRAL CAN COMPANY 
CENTRAL FOUNDRY COMPANY 
CENTRAL STEEL TUBE COMPANY 
CHAIN BELT COMPANY 
CHAMBERLIN COMPANY OF AMERICA 
CHAMPION SPARK PLUG COMPANY 
CHASE BRASS & COPPER COMPANY 
CHEVROLET MOTOR DIVISION, GMC 


CHICAGO EXTRUDED METALS COMPANY CICERO 
CHISHOLM-RYDER COMPANY NIAGARA FALLS 
TOLEDO 


CHRISTEN & SONS COMPANY, FRED 

CHRYSLER CORPORATION 

CHRYSLER MOTOR PARTS CORPORATION 

CHRYSLER SALES CORPORATION 

CINCINNATI MILLING MACHINE COMPANY 

CITIES SERVICE DEFENSE CORPORATION 

CLARK EQUIPMENT COMPANY 

CLARK GRAVE VAULT COMPANY 

CLARY MULTIPLIER CORPORATION 

CLEANERS HANGER COMPANY 

CLEARING MACHINE CORPORATION . 

CLEVELAND CONTAINER COMPANY 

CIEVELAND GRAPHITE BRONZE COMPANY 

CLEVELAND HARDWARE AND FORGING 
COMPANY 

CLEVELAND STEEL BARREL COMPANY 

CLEVELAND TWIST DRILL COMPANY 

CLEVELAND WELDING COMPANY 

CLOVER MANUFACTURING COMPANY 


DETROIT 
DETROIT 
DETROIT 
CINCINNATI 
SITREVEPORT 
BUCHANAN 
COLUMBUS 
LOS ANGELES 
DETROIT 
CHICAGO 
CLEVELAND 
CLEVELAND 


CLEVELAND 
CLEVELAND 
CLEVELAND 
CLEVELAND 

NORWALK 


COBUSCO STEEL PRODUCTS DENVER 
COCA-COLA COMPANY ATLANTA 
CODMAN COMPANY, F. L. AND Jf. ¢ ROCKLAND 
COLORADO FUEL & IRON CORPORATION DENVER 


HARTFORD 
COLUMBUS 
NEW YORK 
DETROIT 
NEW YORK 
CHICAGO 


COLT’S MANUFACTURING COMPANY 
COLUMBUS BOLT & FORGING COMPANY 
COMBUSTION ENGINEERING COMPANY 
COMMERCIAL CARRIERS, INC. 
COMMERCIAL SOLVENTS CORPORATION 
CONTAINER CORPORATION OF AMERICA 
CONTINENTAL FOUNDRY & MACIIINE 
COMPANY . ‘ ; , ; ‘ ; EAST CHICAGO 
CONTINENTAL MOTORS CORPORATION DETROIT 
COPPERWELD STEEL COMPANY WARREN 
CORBITT COMPANY HENDERSON 
CORNING GLASS WORKS CORNING 
CORO, INC, PROVIDENCI 
CRANE COMPANY CHICAGO 
CRIBBEN AND SEXTON COMPANY CHICAGO 
CROSS COMPANY DETROIT 
CROWN CORK & SEAL COMPANY BALTIMORE 
CUSHMAN MOTOR WORKS LINCOLN 
CUTLER-HAMMER, INC. MILWAUKEE 


WARSAW 


DALTON FOUNDRIES, INC. 
DARLING VALVE & MANUFACTURING 
COMPANY 


WILLIAMSPORT 


Honor Roll of Industrial Preparedness 


DAVIS COMPANY, tl. B. 
DAVISON CHIEMICAL CORPORATION 


DAYTON RUBBER MANUPACTURING COMPANY 


DEARBORN CHEMICAL COMPANY 
DEERE & COMPANY 


DEFIANCE AUTOMATIC SCREW COMPANY 


DELCO-REMY DIVISION, GMC 

DELTA MANUFACTURING COMPANY 

DESOTO MOTOR CORPORATION 

DETROIT AUTOMOTIVE PRODUCTS CORP. 

DETROIT BRASS & MALLEABLE WORKS . 

DETROIT DIESEL ENGINE DIVISION, GM‘ 

DETROIT HARVESTER COMPANY 

DETROIT STEEL PRODUCTS COMPANY 

DETROIT TRANSMISSION DIVISION, GM¢ 

DEVLIEG MACHINE COMPANY 

DEXTER COMPANY 

DIAMOND TOOL COMPANY 

DICK COMPANY, A. B. 

DIEHL MACHINE WORKS, INC., G. M. 

DIESEL EQUIPMENT DIVISION, GM¢ 

DISSTON & SONS, INC., HENRY 

DODGE BROTHERS CORPORATION 

DOEHLER-JARVIS CORPORATION 

DOMESTIC THERMOSTAT COMPANY 

DRAPER CORPORATION 

DRAVO CORPORATION 

DUNCAN ELECTRIC MANUFACTURING 
COMPANY 


DU PONT DE NEMOURS & COMPANY, E. I. 


DURASTEEL COMPANY 


DURHAM MANUFACTURING CORPORATION 


DURIRON COMPANY 
DUTTON COMPANY, C. H. 


EASTERN STAINLESS STEEL CORPORATION 


EASTERN TOOL & MANUFACTURING 
COMPANY 

EASTMAN KODAK COMPANY 

EASY WASHING MACHINE CORPORATION 

EATON MANUFACTURING COMPANY 

EDGEWATER STEEL COMPAN) 

EDISON, INC., THOMAS A. 

EKCO PRODUCTS COMPANY 

ELASTIC STOP NUT CORPORATION 

ELECTRIC AUTO-LITE COMPANY 

ELECTRIC FURNACE COMPANY 

ELECTRIC SPECIALTY COMPAN\ 

ELECTRIC SPRAYIT COMPANY 

ELECTRIC STORAGE BATTERY COMPANY 

ELGIN NATIONAL WATCH COMPANY 

EMERSON ELECTRIC MANUFACTURING 
COMPANY 

EMERSON RADIO & PHONOGRAPH 
CORPORATION 


ENGINEERS SPECIALTIES DIVISION, UNIVERSAIT 


ENGRAVING & COLORPLATE COMPANY 
ESTEY ORGAN COMPANY 
EVANS’ SONS, INC., JOHN 
EXACT WEIGHT SCALE COMPANY 
EX-CELL-O CORPORATION 


FAIRBANKS, MORSE & COMPANY 


( Continued on next page) 





BALTIMORE 
BALTIMORE 


DAYTON 
CHICAGO 
MOLINE 
DEFIANCE 
ANDERSON 


MILWAUKEE 


DETROTT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
“AIRFIELD 
CHICAGO 


CHICAGO 
WABASH 


GRAND RAPIDS 
PHILADELPHIA 


DETROTI 


NEW YORK 


ANGELES 


HOPEDALE 
PITTSBURGH 


LAFAYETTE 
WILMINGTON 


HANNIBAL 
MUNCIE 
DAYTON 


KALAMAZOO 


BALTIMORE 


BLOOMFIELD 
ROCHESTER 


SYRACUSE 


CLEVELAND 
PITTSBURGH 
WEST ORANGE 


CHICAGO 
UNION 
TOLEDO 
SALEM 


STAMFORD 
SHEBOYGAN 
PHILADELPHIA 


ELGIN 


ST. LOUIS 


NEW YORK 


BUFFALO 


BRATTLEBORO 
PHILADELPHIA 
COLUMBUS 


DETROIT 


BELOIT 
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FALK CORPORATION 
FALLS SPRING & WIRE COMPANY 
FARBER, INC., S. W.’. 

FARGO MOTOR CORPORATION 
FARQUHAR COMPANY, A. B. 

FAY COMPANY, C. E. 

FAYETTE MANUFACTURING COMPANY 
FEDERAL LABORATORIES, INC. 


FEDERAL MACHINE AND WELDER COMPANY 


FEDERAL MOTOR TRUCK COMPANY . 
FEDERAL SCREW WORKS 
FELT AND TARRANT MANUFACTURING 
COMPANY . wm 
FERRACUTE MACHINE COMPANY 
FERRO MACHINE & FOUNDRY COMPANY 
FIRESTONE TIRE & RUBBER COMPANY 
FISHER BODY DIVISION, GMC 
FISHER-PRICE TOYS, INC. 
FLANNERY BOLT COMPANY 
FOLLANSBEE STEEL CORPORATION 
FORD INSTRUMENT COMPANY 
FOSTER MACHINE COMPANY 
FOUR WHEEL DRIVE AUTO COMPANY 
FRAM CORPORATION 
FRANTZ COMPANY, S. G. 
FRENCH & SONS PIANO DIVISION, 
H. & A. SELMER, INC. 
FRICK-GALLAGHER MANUFACTURING 
COMPANY 
FRUEHAUF TRAILER COMPANY 
FULLER BRUSH COMPANY 
FURNAS ELECTRIC COMPANY 
GABRIEL COMPANY 
GAIR COMPANY, ROBERT ‘ 
GARY STEEL PRODUCTS CORPORATION 
GATES RUBBER COMPANY 
GAZDA ENGINEERING. 


GEAR GRINDING MANUFACTURING COMPANY 


GEMMER MANUFACTURING COMPANY 
GENERAL ANILINE & FILM CORPORATION 
GENERAL DYESTUFF CORPORATION 
GENERAL ELECTRIC COMPANY 

GENERAL FIREPROOFING COMPANY 
GENERAL MOTORS CORPORATION 


MILWAUKEE 
DETROIT 
BROOKLYN 
DETROIT 
YORK 
BOSTON 
FAYETTE 
PITTSBURGH 
WARREN 
DETROIT 
DETROIT 


CHICAGO 
BRIDGETON 
CLEVELAND 
AKRON 
DETROIT 
EAST AURORA 


. BRIDGEVILLE 


PITTSBURGH 


LONG ISLAND CITY 


WESTFIELD 


CLINTONVILLE 


PROVIDENCF 
NEW YORK 


. NEW CASTLE 


WELLSTON 
DETROIT 
HARTFORD 
BATAVIA 
CLEVELAND 
NEW YORK 
NORFOLK 
DENVER 
PROVIDENCE 
DETROIT 
DETROIT 
NEW YORK 
NEW YORK 


SCHENECTADY 
YOUNGSTOWN 


DETROIT 


GENERAL MOTORS TRUCK & COACH DIVISION, 


GMC ; ‘ : , , : 
GENERAL STEE!. CASTINGS CORPORATION 
GENERAL STEEL PRODUCTS CORPORATION 
GENERAL TEXTILE MILLS, INC. 

GENERAL TIME INSTRUMENTS CORP. 
GENERAL TIRE & RUBBER COMPANY 
GERITY-MICHIGAN CORPORATION 
GEROTOR MAY CORPORATION 
GERSTENSLAGER COMPANY 
GIDDINGS & LEWIS MACHINE TOOL 

COMPANY ‘ : ‘ ‘ . 
GILBERT & BARKER MANUFACTURING 

COMPANY , ; , . ‘ 
GILLETTE SAFETY RAZOR COMPANY 
GISHOLT MACHINE COMPANY 


GLADD BROTHERS, INC. 
GLEASON WORKS 
GLIDDEN COMPANY 
GLOBE COMPANY 


PONTIAC 
EDDYSTONE 
FLUSHING 
NEW YORK 
NEW YORK 
AKRON 
ADRIAN 
BALTIMORE 
WOOSTER 


FOND DU LAC 


SPRINGFIELD 
BOSTON 
MADISON 


SARANAC LAKE 


ROCHESTER 
CLEVELAND 
CHICAGO 


GLOBE-UNION, INC. 
GOODRICH COMPANY, B. F. 
GORTON MACHINE COMPANY, GEORGE 
GRANITE CITY STEEL COMPANY 
GREAT LAKES STEEL CORPORATION 
GREDE FOUNDRIES, INC. : 
GREENE MANUFACTURING COMPANY 
GREENFIELD TAP & DIE CORPORATION 
GREIST MANUFACTURING COMPANY 
GRIMES COMPANY, 
BRADLEY E. 
GULF OIL CORPORATION 


GUNDLACH MANUFACTURING CORPORATION 


H & B AMERICAN MACHINE COMPANY 

HANLON & WILSON COMPANY 

HANNIFIN CORPORATION 

HARNISCHFEGER CORPORATION 

HARRINGTON & RICHARDSON ARMS 
COMPANY 


HARRINGTON-WILSON-BROWN COMPANY 


HARRISBURG STEEL CORPORATION 
HARRIS-SEYBOLD COMPANY 
HARSHAW CHEMICAL COMPANY 
HARVEY MACHINE COMPANY 
HAYES, INC., C. I. : ‘ ‘ , 
HAYS MANUFACTURING COMPANY 
HEBARD & COMPANY, W. F. 
HEIL COMPANY ‘ ‘ . 
HEINEMANN ELECTRIC COMPANY 
HEINTZ MANUFACTURING COMPANY 
HENDEY MACHINE COMPANY 
HENDRICK MANUFACTURING COMPANY 
HENRY & WRIGHT MANUFACTURING 
COMPANY 
HEPPENSTALL COMPANY 
HERCULES BODY COMPANY 
HERCULES MOTORS CORPORATION 
HERCULES POWDER COMPANY 


HERCULES STEEL PRODUCTS CORPORATION 


I1EYDEN CHEMICAL CORPORATION 

HIGH SPEED ITAMMER COMPANY 
HOBART MANUFACTURING COMPANY 
HOE & COMPANY, R. 

HOFMANN & COMPANY, ALFRED 
HOLLINGSHEAD CORPORATION, R. M. . 
IIOOSAC MILLS CORPORATION 

HOOVER COMPANY . ‘ , . . . 
HOUGHTON & COMPANY, E. F. 

HOWELL COMPANY 

HUDSON MOTOR CAR COMPANY 

HUGHES TOOL COMPANY ‘ ° ° . 
HUPP CORPORATION . 

HYATT BEARINGS DIVISION, GMC 
HYDRO MANUFACTURING COMPANY. 


INDIANA LIMESTONE COMPANY 

INDUSTRIAL RUBBER GOODS COMPANY 

INLAND STEEL COMPANY 

INTERCHEMICAL CORPORATION 

INTER-COASTAL PAINT CORPORATION 

INTERNATIONAL BUSINESS MACHINES 
CORPORATION 


MILWAUKEg 
AKRON 

RACINE 
GRANITE city 
ECORSE 
MILWAUKER 
RACINE 
GREENFIELD 
NEW HAVEN 


. WEST COLLINGSWOOD HEIGHTS 


PITTSBURGH 
FAIRPORT 


PAWTUCKET 
PITTSBURGH 

CHICAGO 
MILWAUKEE 


WORCESTER 
NEW YORK 

. HARRISBURG 
CLEVELAND 
CLEVELAND 
LOS ANGELES 
PROVIDENCE 
ERIE 

CHICAGO 
MILWAUKEE 

. TRENTON 
PHILADELPHIA 
. TORRINGTON 
CARBONDALE 


HARTFORD 
PITTSBURGH 
EVANSVILLE 

CANTON 

. WILMINGTON 
GALION 

NEW YORK 
ROCHESTER 
TROY 

NEW YORK 


WEST NEW YORK 


- CAMDEN 
BOSTON 


NORTH CANTON 
PHILADELPHIA 


. ST. CHARLES 
- DETROIT 


° . HOUSTON 


. CLEVELAND 
HARRISON 
DETROIT 


. BEDFORD 
ST. JOSEPH 

CHICAGO 
NEW YORK 
BALTIMORE 


NEW YORK 


INTERNATIONAL CHAIN & MANUFACTURING 
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INTERNATIONAL HARVESTER COMPANY CHICAGO 
INTERNATIONAL NICKEL COMPANY NEW YORK 
INTERNATIONAL SILVER COMPANY . MERIDEN 
ITHACA GUN COMPANY ITHACA 
JACKSON AND CHURCH COMPANY . SAGINAW 
JACKSON INDUSTRIES, INC. BIRMINGHAM 

JACKSONVILLE METAL MANUFACTURING 
COMPANY JACKSONVILLE 
JACOBS COMPANY, F. L. DETROIT 
yic BUSHING COMPANY PONTIAC 
JOA, INC., CURT G. SHEBOYGAN 
JOHNS- -MANVILLE SALES CORPORATION NEW YORK 
JOHNSON AUTOMATICS, INC. BOSTON 
JONES & LAMSON MACHINE COMPANY SPRINGFIELD 
PITTSBURGH 


JONES & LAUGHLIN STEEL CORPORATION 


KEARNEY & TRECKER CORPORATION WEST ALLIS 


KELLOGG COMPANY, M. W. NEW YORK 
KELLY-SPRINGFIELD TIRE COMPANY CUMBERLAND 
KELSEY-HAYES WHEEL COMPANY DETROIT 
KENNAMETAL, INC. ° . LATROBE 
KENNEDY-VAN SAUN MANUFACTURING & 

ENGINEERING COMPANY DANVILLE 
KENWORTH MOTOR TRUCK CORPORATION SEATTLE 
KEUFFEL & ESSER COMPANY HOBOKEN 
KEYSTONE MANUFACTURING COMPANY . BOSTON 
KILGORE MANUFACTURING COMPANY WESTERVILLE 
KING-SEELEY CORPORATION ANN ARBOR 
KINGSBURY MACHINE TOOL CORPORATION KEENE 
KNAPP-MONARCH COMPANY ° ° ° ST. LOUIS 
KOEHRING COMPANY MILWAUKEE 
KOHLER COMPANY KOHLER 
KOPPERS COMPANY . ° ° ° . PITTSBURGH 


LAKE CITY MALLEABLE IRON COMPANY CLEVELAND 


LANDIS TOOL COMPANY . WAYNESBORO 
LANSDOWNE STEEL & IRON COMPANY MORTON 
LAPOINTE MACHINE TOOL COMPANY HUDSON 
LARGE LUMBER COMPANY, FRED R. ROCHESTER 
LEBANON STEEL FOUNDRY . LEBANON 
LEE TIRE & RUBBER COMPANY CONSHOHOCKEN 
LEEDS & NORTHRUP COMPANY PHILADELPHIA 
LEHIGH FOUNDRIES, INC. EASTON 
LIEBERKNECHT, INC., KARL READING 
LINCOLN BRASS WORKS, INC DETROIT 
LINCOLN ELECTRIC COMPANY CLEVELAND 
LINCOLN ENGINEERING COMPANY ST. LOUIS 
LINK-BELT COMPANY CHICAGO 
LUKENS STEEL COMPANY COATESVILLE 
LYNCHBURG FOUNDRY COMPANY LYNCHBURG 
MACK MANUFACTURING CORPORATION NEW YORK 
MADDOX FOUNDRY & MACHINE WORKS, INC. . ARCHER 
MANSFIELD TIRE & RUBBER COMPANY . MANSFIELD 
MARLIN-ROCKWELL CORPORATION . JAMESTOWN 
MASLAND & SONS, C. H. CARLISLE 
MASON & HANGER COMPANY NEW YORK 
MATHEWS CONVEYOR COMPANY ELLWOOD CITY 
MAXSON CORPORATION, W. L. NEW YORK 
MCCAULEY METAL PRODUCTS, INC. . BUFFALO 
MCCONWAY & TORLEY CORPORATION PITTSBURGH 


MCINERNEY SPRING & WIRE COMPANY . GRAND RAPIDS 
MCKAY COMPANY ° ° ° ° . . . PITTSBURGH 
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. ST. LOUIS 
DETROIT 


MCQUAY-NORRIS MANUFACTURING COMPANY 

MECHANICAL HANDLING SYSTEMS, INC. 

MELCHOIR, ARMSTRONG, DESSAU COMPANY 
OF DELAWARE, INC. 

MERCK & COMPANY 

MERGENTHALER LINOTYPE COMPANY 

MERZ ENGINEERING COMPANY 

METAL PRODUCTS CORPORATION 

METROLOY CORPORATION 

MEYER MANUFACTURING COMPANY, 

GEO. J. 


RIDGEFIELD 
RAHWAY 
BROOKLYN 
INDIANAPOLIS 
MIAMI 

NEW ROCHELLE 


MILWAUKEE 


MICA INSULATOR COMPANY NEW YORK 
MICHIGAN STEEL CASTING COMPANY DETROIT 
MIDVALE COMPANY PHILADELPHIA 
MIDWEST PIPING AND SUPPLY COMPANY ST. LOUIS 


BLOOMSBURG 
JACKSONVILLE 
DETROIT 
PITTSBURGH 
MILWAUKEE 


MILCO UNDERGARMENT COMPANY 
MILLER ELECTRIC COMPANY 

MILLER MANUFACTURING COMPANY 
MILLER PRINTING MACHINERY COMPANY 
MILSCO MANUFACTURING COMPANY 


MINES EQUIPMENT COMPANY ST. LOUIS 
MINNEAPOLIS-HONEYWELL REGULATOR 

COMPANY MINNEAPOLIS 
MINNEAPOLIS-MOLINE POWER IMPLEMENT 

COMPANY . . . . ° MINNEAPOLIS 
MISSISSIPPI RIVER FUEL CORPORATION ST. LOUIS 
MONARCH ALUMINUM MANUFACTURING 

COMPANY CLEVELAND 
MONARCH RUBBER COMPANY HARTWELL 
MONITOR CONTROLLER COMPANY BOSTON 
MONROE AUTO EQUIPMENT COMPANY MONROE 
MONROE CALCULATING MACHINE COMPANY ORANGE 
MONTGOMERY ELEVATOR COMPANY. MOLINE 


MONTPELIER MANUFACTURING COMPANY . MONTPELIER 
MOORE ENAMELING & MANUFACTURING 


COMPANY WEST LAFAYETTE 


MOSLER SAFE COMPANY HAMILTON 
MULLINS MANUFACTURING CORPORATION , SALEM 
MUNCIE GEAR WORKS, INC. MUNCIE 


MINNEAPOLIS 
CLEVELAND 


MUNSINGWEAR, INC. 
MURRAY OHIO MANUFACTURING COMPANY 


NAGEL-CHASE MANUFACTURING COMPANY CHICAGO 
NARROW FABRIC COMPANY . READING 
NASH ENGINEERING COMPANY SOUTH NORWALK 
NASH-KELVINATOR CORPORATION DETROIT 


NASHUA GUMMED AND COATED PAPER COMPANY NASHUA 


NATIONAL ACME COMPANY CLEVELAND 
NATIONAL ASSOCIATION OF INSURANCE 

AGENTS NEW YORK 
NATIONAL AUTOMOTIVE FIBRES, INC. DETROIT 
NATIONAL BROACH & MACHINE COMPANY DETROIT 


NATIONAL ENAMELING & STAMPING 


COMPANY MILWAUKEE 


NATIONAL LOCK WASHER COMPANY NEWARK 
NATIONAL MACHINERY COMPANY TIFFIN 
NATIONAL MALLEABLE & STEEL CASTINGS 

COMPANY CLEVELAND 
NATIONAL PNEUMATIC COMPANY RAHWAY 
NATIONAL POWDER COMPANY ELDRED 
NATIONAL SCREW & MANUFACTURING 

COMPANY . . CLEVELAND 
NATIONAL SLUG REJECTORS, INC. . ST. LOUIS 


(Continued on next page) 
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NATIONAL STAMPING & ELECTRIC WORKS . . CHICAGO 
NATIONAL SUPPLY COMPANY . . ‘ . PITTSBURGH 
NATIONAL TUBE COMPANY . . , ; . PITTSBURGH 
NELSON SPECIALTY WELDING EQUIPMENT 
CORPORATION ‘ . ‘ ‘ SAN LEANDRO 
NEW BRITAIN MACHINE COMPANY . . NEW BRITAIN 
NEW ENGLAND BOX COMPANY . . ‘ . GREENFIELD 
NEW ENGLAND BRASS COMPANY . , ; TAUNTON 
NEW PROCESS GEAR CORPORATION ; . SYRACUSE 
NEW YORK AIR BRAKE COMPANY . , - NEW YORK 
NIEDRINGHAUS METAL PRODUCTS 
COMPANY . . . ‘ . ST. LOUIS 
NINETEEN HUNDRED CORPORATION ‘ . ST. JOSEPH 
NOLL EQUIPMENT COMPANY ; ‘ ’ . CLEVELAND 
NORDBERG MANUFACTURING COMPANY . MILWAUKEE 
NORRIS STAMPING & MANUFACTURING 
COMPANY . ‘ ° ‘ ° ° LOS ANGELES 
NORTHWEST AUTOMATIC PRODUCTS 
CORPORATION ‘ ‘ . ‘ ‘ . MINNEAPOLIS 
NORTON COMPANY . . ‘ ‘ ‘ ° . WORCESTER 
OAKITE PRODUCTS, INC. ‘ ° . . NEW YORK 
OCEAN CITY MANUFACTURING COMPANY PHILADELPHIA 
OHIO FALLS DYE & FINISHING WORKS . . LOUISVILLE 
CSaaae COMPANY . : ° ‘ . . MILWAUKEE 
O'KEEFE & MERRITT COMPANY . . ‘ LOS ANGELES 
OLD TRAIL MOTORS, INC. ‘ . ° . WASHINGTON 
OLDSMOEBILE DIVISION, GMC : . : . . LANSING 
OLIN INDUSTRIES, INC. . ° ° ° ° . EAST ALTON 
OLIVER CORPORATION .. , ° ‘ ° . CHICAGO 
OLSON MANUFACTURING COMPANY , . . BOISE 
OMAHA STEEL WORKS. ° ° ° ° - OMAHA 
ORLEANS MATERIALS & EQUIPMENT 
COMPANY . ° ° ° ° ° - NEW ORLEANS 
OTIS ELEVATOR COMPANY . ° ° ° - NEW YORK 
PACIFIC CAR AND FOUNDRY COMPANY . - RENTON 
PARISH PRESSED STEEL COMPANY . ° . - READING 
PARKER RUST-PROOF COMPANY ° . ° - DETROIT 
PARR PAINT & COLOR COMPANY ‘ ° - CLEVELAND 
PECO MANUFACTURING CORPORATION . PHILADELPHIA 
PEMCO CORPORATION ° ° . . ° - BALTIMORE 
PERFEX CORPORATION . : . . . . MILWAUKEE 
PFIZER & COMPANY, CHARLES . ° ° - NEW YORK 
PHELPS DODGE COPPER PRODUCTS 
CORPORATION . . ° ; - NEW YORK 
PHEOLL MANUFACTURING COMPANY . ° . CHICAGO 
PITTSBURGH STEEL COMPANY . . , . PITTSBURGH 
PLUMB, INC., FAYETTE R. . ° ° . PHILADELPHIA 
PLUME & ATWOOD MANUFACTURING 
COMPANY . ‘ . . ; . . WATERBURY 
PLYMOUTH MOTOR CORPORATION . ’ ‘ . DETROIT 
POLORON PRODUCTS, INC. . : ‘ . NEW ROCHELLE 
PONTIAC MOTOR DIVISION, GMC ; : ° . PONTIAC 
PONTIAC VARNISH COMPANY . ‘ : , - PONTIAC 
PRENTISS WABERS PRODUCTS 
COMPANY . ° . . WISCONSIN RAPIDS 
PRESSED STEEL CAR COMPANY . ‘ ° ‘ - CHICAGO 
PROCTER & GAMBLE COMPANY . . . . CINCINNATI 


QUALITY GASKET & MANUFACTURING 
COMPANY . ° ° ° ° ° ° . DETROIT 
QUALITY KNITTING COMPANY . ° ° ° ° STOWE 


RATHBORNE HAIR & RIDGWAY COMPANY .  . cicag 
RAYNER LITHOGRAPHING COMPANY - CHIcAgy 
RCA VICTOR DIVISION, RADIO CORP. OF 
AMERICA .. soe ee ee. CAND 
REEVES BROTHERS, INC. - + + +. NEW ory 
REGINA CORPORATION... ees. RAH Way 
REMINGTON ARMS COMPANY . .._—._ BRIDGEPORy 
REMINGTON RAND, INC. - + + + STAMBOgp 
REO MOTORS, INC. .. - + +. LANSINg 
REPUBLIC STAMPING & ENAMELING 
COMPANY .. - ee. CANTON 
REPUBLIC STEEL CORPORATION - + + CLEVELAND 
REVERE COPPER & BRASS, INC. - + + NEW Yorx 
REYNOLDS METALS COMPANY . . . ._ RICHMONp 
REYNOLDS SPRING COMPANY . . ... JACKSox 
RHEEM MANUFACTURING COMPANY . . NEW Yorx 
ROBBINS ENGINEERING COMPANY . . . .. DETROF 
ROBERTSHAW-FULTON CONTROLS 
COMPANY .. . + +  « YOUNGWooD 
ROSS GEAR AND TOOL COMPANY . . . LAPAYETT 
ROSS-MEEHAN FOUNDRIES . . . . CHATTANOOGA 
ROYAL TYPEWRITER COMPANY . . .  . — HARTFOR) 
RUDEL MACHINERY COMPANY . . . . NEW YORK 
RUSSELL MANUFACTURING COMPANY .  . MIDDLETOx 
RUSTLESS IRON & STEEL DIVISION, ARMCO 
STEEL CORPORATION. . . . .  . BALTIMORE 
SAESTEELS . . . CLEVELAND 
SAGINAW MALLEABLE IRON DIVISION, GMC SAGINAW 
SAGINAW STEERING GEAR DIVISION, GMC . SAGINAW 
ST. LOUIS CAR COMPANY . . . .. . __ ST. LOULS 
SALEM ENGINEERING COMPANY eo ee 
SANDERSON & PORTER . . | . .  . NEWYORK 
SAVAGE ARMS CORPORATION . .. . UTICA 
SCHLAGE LOCK COMPANY... . SAN FRANCISCO 
SCHLEGEL MANUFACTURING COMPANY . ROCHESTER 
SCHLITZ BREWING COMPANY, JOSEPH . . MILWAUKEE 
SCHLUETER MANUFACTURING COMPANY . __ ST. LOUIS 
SCHWITZER-CUMMINS COMPANY . .__ INDIANAPOLIS 
SCOVILL MANUFACTURING COMPANY .— . WATERBURY 
SCULLIN STEEL COMPANY . . . ...__ ST. LOUIS 
SEEGER REFRIGERATOR COMPANY . . ._ . ST. PAUL 
SERVEL, INC. — . .  . EVANSVILLE 
SERVO CORPORATION OF AMERICA . LINDENHURST 
SHEAFFER PEN COMPANY, W. A. . . FORT MADISON 
SHEFFIELD CORPORATION . . . .  .~_— .._-DAYTON 
SHELL OIL COMPANY . . . . .. .  .« DETROM f 
SILAS MASON COMPANY. . . ... SHREVEPORT 
SIMMONS COMPANY .. . .  « NEW YORK 
SIMONDS SAW & STEEL COMPANY . .  . FITCHBURG 
SIMPLEX MANUFACTURING CORPORATION NEW ORLEANS 
SINGER MANUFACTURING COMPANY ~~ . ELIZABETHPORT 
SIVYER STEEL CASTING COMPANY . .— . MILWAUKEE 
SKF INDUSTRIES, INC. . . . . PHILADELPHIA 
SMITH & CORONA TYPEWRITERS, INC., L. C. SYRACUSE 
SMITH CORPORATION, A. O. . «  «  « MILWAUKEE 
SMITH, DRUM & COMPANY . . .  . PHILADELPHIA 
SMITH & WESSON, INC... . .  . SPRINGFIELD 
SORENG MANUFACTURING CORPORATION ._ . CHICAGO 
SOSS MANUFACTURING COMPANY . .. ._ . DETRO!M 
SOUTH CHESTER TUBE COMPANY . ..._ . CHESTER 
SOUTHERN CALIFORNIA PLANT, GMC. SOUTH GATE 
SOUTHERN COACH MANUFACTURING 
COMPANY . . . . . . . .« « EVERGREEN 
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CHICAGO 
KANSAS CITY 
. GREAT NECK 


sPEED-O-PRINT CORPORATION 

sPENCER CHEMICAL COMPANY 

sPERRY GYROSCOPE COMPANY 

spICER MANUFACTURING DIVISION, 
DANA CORPORATION 

SQUARE D COMPANY 

STANDARD CONTAINER, INC. 

STANDARD FORGINGS CORPORATION 


TOLEDO 

DETROIT 
MONTCLAIR 
CHICAGO 

LONG ISLAND CITY 
JENKINTOWN 
DETROIT 


STANDARD MOTOR PRODUCTS, INC.. 
STANDARD PRESSED STEEL COMPANY 
STANDARD PRODUCTS COMPANY 
STANDARD RAILWAY EQUIPMENT 


MANUFACTURING COMPANY CHICAGO 


STANDARD STEEL SPRING COMPANY CORAOPOLIS 
STANDARD TUBE COMPANY DETROIT 
DENVER 


STEARNS-ROGER MANUFACTURING COMPANY 
STEEL COOPERAGE COMPANY 
STERLING MOTOR TRUCK COMPANY 


DETROIT 
MILWAUKEE 


STOCKHAM PIPE FITTINGS COMPANY BIRMINGHAM 
STONE & WEBSTER ENGINEERING 

CORPORATION NEW YORK 
STRATFORD ENGINEERING CORPORATION . KANSAS CITY 
STRELINGER COMPANY, CHAS. A. DETROIT 
STUART OIL COMPANY, D. A. CHICAGO 
STUDEBAKER CORPORATION . SOUTH BEND 
SUN OIL COMPANY PHILADELPHIA 
SUPERIOR COACH CORPORATION LIMA 
SURFACE COMBUSTION CORPORATION TOLEDO 
SUSQUEHANNA MILLS, INC. . NEW YORK 
SWANK, INC. ATTLEBORO 
SYMINGTON-GOULD CORPORATION ROCHESTER 


TENNESSEE COAL, IRON AND RAILROAD 
COMPANY 
TENNESSEE CORPORATION 


TEXAS GULF SULPHUR COMPANY 


BIRMINGHAM 
NEW YORK 
NEW YORK 


TEXTILE MACHINE WORKS READING 
THEW SHOVEL COMPANY LORAIN 
THOMPSON PRODUCTS, INC. CLEVELAND 
TIMKEN-DETROIT AXLE COMPANY DETROIT 
TIMKEN ROLLER BEARING COMPANY CANTON 
TIMMS SPRING COMPANY ELYRIA 
TITAN METAL MANUFACTURING COMPANY BELLEFONTE 
TITEFLEX, INC. NEWARK 


FORT WAYNE 
CINCINNATI 


TOKHEIM OIL TANK AND PUMP COMPANY 
TRAILMOBILE COMPANY 


TRICO PRODUCTS CORPORATION . BUFFALO 
TROJAN POWDER COMPANY . ALLENTOWN 
TROPIC-AIRE, INC. CHICAGO 
TURNER BRASS WORKS SYCAMORE 
TWIN DISC CLUTCH COMPANY RACINE 


NEW YORK 
NEW YORK 
NEW YORK 

CANTON 
SWISSVALE 
. EAST HARTFORD 


UNDERWOOD CORPORATION ‘ 
UNEXCELLED CHEMICAL CORPORATION 
UNION CARBIDE AND CARBON CORP. 
UNION METAL MANUFACTURING COMPANY 
UNION SWITCH & SIGNAL COMPANY 
UNITED AIRCRAFT CORPORATION 


UNITED-CARR FASTENER CORPORATION CAMBRIDGE 
UNITED CHROMIUM, INCORPORATED NEW YORK 
UNITED ENGINEERING & FOUNDRY CO. PITTSBURGH 
UNITED MOTORS SERVICE DIV., GMC . ‘ DETROIT 
UNITED SHOE MACHINERY CORPORATION BOSTON 
UNITED SPECIALTIES COMPANY ea CHICAGO 
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UNITED STATES PIPE AND FOUNDRY 
COMPANY 
UNITED STATES RUBBER COMPANY . 


- BURLINGTON 
NEW YORK 


CLEVELAND 
HARTFORD 
CHICAGO 


VAN DORN IRON WORKS COMPANY 
VEEDER-ROOT, INC. 
VERSON ALLSTEEL PRESS COMPANY 


VICKERS, INC. DETROIT 
VICTOR MANUFACTURING & GASKET CO, CHICAGO 
VICTORY PLASTICS COMPANY HUDSON 


CHICAGO 
BENTON HARBOR 


VISKING CORPORATION 
V-M CORPORATION 
WAGNER MALLEABLE IRON COMPANY 


WALTERS MANUFACTURING COMPANY 
WALWORTH COMPANY 


. DECATUR 
OAKMONT 
NEW YORK 


WARD LAFRANCE TRUCK CORPORATION ELMIRA 
WARNER ELECTRIC BRAKE MANUFACTURING 

COMPANY BELOIT 
WARNER & SWASEY COMPANY CLEVELAND 
WARREN WEBSTER & COMPANY CAMDEN 


WATERBURY COMPANIES WATERBURY 


WATERBURY FARRELL FOUNDRY & 


MACHINE COMPANY WATERBURY 
WAUKESHA MOTOR COMPANY WAUKESHA 
WEATHERHEAD COMPANY CLEVELAND 
WEIRTON STEEL COMPANY . WEIRTON 


ROCHESTER 
NEW YORK 
. OLYMPIA 
. WILMERDING 


WEST TIRE SETTER COMPANY 
WESTERN ELECTRIC COMPANY 
WESTERN METALCRAFT, INC, 
WESTINGHOUSE AIR BRAKE COMPANY 
WESTINGHOUSE ELECTRIC CORPORATION PITTSBURGH 
WETTLAUFER MANUFACTURING CORPORATION. DETROIT 
WHEELING STAMPING COMPANY. WHEELING 
WHEELING STEEL CORPORATION WHEELING 
WHEELOCK COMPANY, GEO. F. BIRMINGHAM 
WHITE MOTOR COMPANY CLEVELAND 
WHITE SEWING MACHINE CORPORATION CLEVELAND 
WIEGAND COMPANY, EDWIN L. PITTSBURGH 
WILLARD STORAGE BATTERY COMPANY. CLEVELAND 


WILLYS-OVERLAND MOTORS, INC TOLEDO 
WILSON FOUNDRY & MACHINE COMPANY PONTIAC 
WINCHESTER REPEATING ARMS COMPANY NEW HAVEN 
WINTER-WEISS COMPANY DENVER 
WIPING MATERIALS, INC. , : , ° ; ST. LOUIS 
WIREMOLD COMPANY HARTFORD 
WISCONSIN MOTOR CORPORATION MILWAUKEE 


WOLFE, HARRY M. CHICAGO 

WOLVERINE TUBE DIVISION, CALUMET & HECLA 
CONSOLIDATED COPPER COMPANY 

WOOD COMPANY, R. D. 

WOOD-MOSAIC COMPANY 

WOODALL INDUSTRIES, INC. 

WORDEN-ALLEN COMPANY 

WORLD STEEL PRODUCTS CORPORATION 


WORTHINGTON PUMP & MACHINERY 


DETROIT 
PHILADELPHIA 
LOUISVILLE 
DETROIT 
MILWAUKEE 
NEW YORK 


CORPORATION HARRISON 
WYCKOFF STEEL COMPANY PITTSBURGH 
WYSONG & MILES COMPANY GREENSBORO 
YORK CORPORATION YORK 
YOUNG SPRING & WIRE CORPORATION, | L. A. DETROIT 
YOUNGSTOWN SHEET & TUBE COMPANY YOUNGSTOWN 
ZENITH OPTICAL COMPANY . . ° - HUNTINGTON 





Another Lost Peace 
Thoughts on the Aftermath of Werld War II 


HREE years after the occupation 
of Western Germany by the British 
and American forces how shall one 
appraise the military, economic, politi- 
cal, and moral effects of World War II? 
That is the question uppermost in the 
mind of every one who has had an op- 
portunity to study the situation three 
years after the bombardment stopped. 
Few living men are capable of giving 
an unbiased, factual, objective answer. 
Here, in the concluding article of this 
series, I shall not attempt to weigh all 
the factors or amass all the evidence 
pro and con, for I have none of the 
qualifications of an expert witness. 

Rather, I shall present one man’s 
opinion based on a six weeks’ survey 
which covered, in all, some thirteen 
thousand miles. I can at least claim 
that I had an unusual opportunity to 
see the results of total war in its effects 
upon people and _institutions—indeed 
upon a large segment of our civilization 
itself. 

My conclusions are my own and, for 
what they are worth, I record them 
here. If they contribute in some infini- 
tesimal way toward preventing World 
War III or even a shadow of it they 
may be worth while. 


The Military Aftermath 


The most obvious European lesson 
of World War II is the devastation 
caused by unlimited air power in total 
war. The countless cost in lives, both 
combatants and noncombatants, the 
damage to centuries-old cultures, and 
the widespread destruction of property 
—all as a result of bombing from the 
air—elevate air power to the dubious 
role of the most potent weapon yet 
placed in the hands of man. 

The destruction of Europe due to 
the unlimited use of air power has set 
back her culture by generations and has 
destroyed her urban physical equipment 
—churches, schools, hospitals, homes, 
and factories—which will not be re- 
built for decades, and much of it never. 

Our Air Force set for itself this as- 
signment in Germany: to disrupt elec- 
tric power at 50 targets, to disrupt trans- 
portation at 47, to destroy 80 per cent 
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By Leo A. Codd 





This is the fourth and last of 
a series of articles by the editor 
of ORDNANCE on conditions in 
Europe. By invitation of the 
Secretary of the Army, Kenneth 
C. Royall, and the Military 
Governor of the American Zone 
in Germany, Lieut. Gen. Lucius 
D. Clay, the author of these 
articles recently visited the 
American Zone and _ subse- 
quently the British Zone. He 
also visited England and France. 

The first of this series, “An- 
other Report on Germany,” was 
published in the January 1948 
issue of THE COMMON DEFENSE, 
the monthly Washington news- 
letter of the American Ordnance 


Association. 
The second of the series, 
“Bombs versus German In- 


dustry,” was published in the 
March-April issue of this jour- 
nal (Vol. XXXII, No. 167, p. 
138). The third article, “Air 
Power in Total War,” appeared 
in the May-June issue (Vol. 
XXXII, No. 168, p. 393). 











of the synthetic-petroleum production 
(27 targets), to destroy 18 airplane as- 
sembly plants, to destroy go per cent 
of the aluminum production (6 targets), 
to destroy the 6 magnesium-production 
plants. And it could report at war’s end 
—to all intents and purposes—‘Mission 
accomplished.” 

So put air power at the top of the 
list of important lessons. We must 
have air power always in sufficient 
quantity and quality to guarantee that 
no potential enemy can ever get control 
of the air over the United States. The 
military experts all agree that no mod- 
ern major war will be won without 
complete control of the air. 

Corollary to air power is mobility 
~ in battle. The strategy 
——_ 4 of a Bradley, the superb 
PE tactics and leadership of 
a Patton, backed by the 
superior firepower of 
modern American ord- 
nance will be our best 
assurance of victory in 
war as far as land warfare is concerned. 

All signs in Europe point out that not 
in numbers of men and of guns, not in 





the mountains of unused supplies, by: 
in swift, fearless, powerful attack rests 
the final guarantee that the battle wil 
be won. Stonewall Jackson proved that 
before Patton, Marlborough before 
Jackson, and so on back to the strate. 
gists of antiquity. 

But shortsighted generalship fre. 
quently places all the emphasis on the 
numerical superiority of men and ma- 
chines. From what we have learned of 
the war in Europe it would seem to 
the amateur that highly trained com. 
bat teams are worth many times the 
big battalions. 

Therefore we might well devote mos 
of our energy to tactical training of 
our standing and reserve Army, throw. 
ing out the window at once the tons 
and tons of paperwork now cluttering 
up our military machine and thus re. 
leasing thousands of officers and men 
for their duties as soldiers. 

For my part I think the results of 
the war in Europe point the accusing 
finger at the huge empires that were 
built up within the military establish- 
ment here at home. They should have 
been one one-hundredth of their size. 
The man power should have been in 
the field, and far less of it would have 
been needed. Next time we may not 
be able to allocate vast quantities of our 
shipping, our industrial organization, 
and our men to provide the detailed 
needs of millions of men for the theater 
of operations! 

Finally, the rdle of sea power is 
obvious at every turn of the road in 
Europe. The great job done by the 
American and British navies in con- 
quering the submarine and aérial tor- 
pedo and thus keeping the sea lanes 
open is probably the world’s finest ex- 
ample of modern logistics in battle. 

The might of America as brought to 
Europe for victory in World War I 
rested upon sea power. It rests there 
still. The evidence provided by de 
vastated Europe points to the increas 
ing rdle of carrier-based air power in 
our future defense. 

All told, the reflections that come 
as one surveys Europe three years after 
V-E Day confirm the superiority of our 
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eam—Science-Industry-Army- 
Navy-Air. And for the Ordnance fra- 
ternity, they bring the consoling thought 
that the superhuman efforts of our 
manufacturing organizations produced 
the ordnance in quantity and quality 
that did the job. We would all do well 
to safeguard that industry from at- 
tack from within in time of peace and 
attack from within and without in 


time of war. 


fighting ° 


The Economic Aftermath 


As every one knows, the economic 
results of the war in Europe have been 
and are tragic—both for Europe and 
for ourselves. Having allegedly won 
the war we continue to spend billions 
upon billions of dollars (our material 
resources and our national credit) in 
an effort—thus far utterly futile—to re- 
store health to the European economic 
body. 

The latest industrial indices for 
Bizonia show that after the passage of 
three years and the expenditure of hun- 
dreds of millions of American dollars 
the American-British Zones of Germany 
are producing at less than 50 per cent 
of the rate in 1936—a normal prewar 
year. The truth is that Bizonia is being 
operated under a planned economy with 
all the evils of an absolute wage-price 
structure, a regulated distribution sys- 
tem, and a bureaucratic control that 
out-NRA’s the nefarious NRA and 
is governed by much the same type 
of totalitarian view. This is not a mili- 
tary concoction but rather a diplo- 
matic broth of the State Department’s 
brewing. Frankly, the economic after- 
math could not be worse, and there is 
much doubt that even the additional 
American billions of the Marshall Plan 
can do much, so baffling has the eco- 
nomic tangle been allowed to become. 

One thing is sure. We are babes in 
the woods when it comes to keeping a 
war won. We sacrifice our manhood, 
our wealth, and even our ideals (or 
else how account for ganging up with 
Russia) only to find that when the 
shooting stops we turn loose the 
theorists, the do-gooders, and the “ex- 
perts in public administration” to keep 
the German people indefinitely on the 
backs of the American taxpayer. 

It’s too bad Will Rogers is not with 
us to describe properly how we have 
won another war and lost the peace. 


The Political Aftermath 
As one surveys the plight of Europe 
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today he is prone to forget the age-old 
characteristics of European culture. Her 
Communists, as ours, are concentrated 
in the large cities. Communism has no 
more chance in the rural sections of 
Western Europe than it has among the 
rural sections of the western United 
States. The few Reds in the cities are 
the experts in rabble 
rousing, and their antics > 
are successful in making 
the world believe that 3am 
they represent the rank @ea§ 
and file. It is not so in (a 
the United States nor is ¥ 
it so in Germany. 

But the tragic results of the Yalta 
and Potsdam conferences are very evi- 
dent. The fantastic Morgenthau Plan 
to convert Germany into a cow pas- 
ture has done irreparable damage to 
European stability, and its effects are 
still to be seen on all sides. 

When I was in Germany we were 
still dismantling plants and sending the 
machinery to Russia and her satellites. 
We were still shipping soap-making 
machinery out of a land where a bar 
of soap the size of that used in Pullman 
cars is the monthly ration of a family 
of five. We were constantly tearing 
down the economy with our right hand 
and with our left pouring in American 
billions to build it up. American busi- 
ness practices and policies and not Gov- 
ernment controls are the answer in 
Germany. 

Now that we are embarked upon the 
European Economic Administration’s 
program it is to be hoped that sound 
practice under Mr. Hoffman’s guidance 
will quickly stop the waste that has 
characterized our efforts thus far. If not, 
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“Not on revenge but on Chris- 
tian charity, not on economic 
determinism but on Christian 
fair play, not on political ex- 


pediency but on Christian 
honesty, not on _ totalitarian 
Statecraft but on Christian 


humility rests the future peace 
of Europe and of the world. 
“That is the great lesson of 
World War II which is taught 
from every ruin. If we are wise 
we will put it first on our pro- 
gram for world peace and 
fortify it with the strongest Air 
Force, the strongest Navy, and 
the strongest Army to make 
certain that it shall be so. Such 
a program should have our con- 
stant codperation and support 
until the Bear molests not the 
Eagle, until the lion walks 
meekly with the lamb.” 











we had better limit our help to Chris- 
tian charity in the form of relief to 
all the stricken and devote our prin- 
cipal attention to the situation here at 
home which is being strained to the 
critical point. 

The Nazi leaders, the S.S. demons, 
and all their ilk deserved death. But 
it should have been just and quick— 
the kind of justice meted out by a 
military court. Instead the Nuremberg 
trials have droned on for years and 
have been directed more to debating 
the relative merits of war as an in- 
strument of policy than to the punish- 
ment of the guilty. The denazification 
courts, too, have served to keep the 
political pot boiling and the economic 
strife seething. 

How politically smart it would have 
been to have court-martialed the leaders 
at once and hanged all the guilty with- 
in a fortnight. Instead, the Communists 
have been afforded a hundred platforms 
for preaching their doctrines by reason 
of our inept miscalculation of Euro- 
pean political attitudes. 


The Moral Aftermath 


Here lies the real hope of Germany 
and of Europe. And on all sides there 
are signs that moral rearmament is 
under way. Europe has ever been the 
seat of Christian culture, and the re- 
turn of that culture alone will save her 
from destruction. 

It is a mistake to judge all her people 
by the outrages of her leaders and their 
diabolical henchmen. It is wrong to 
hold all the populace guilty for the sins 
of the totalitarian rulers. It is equally 
futile to do as we did in Europe—to 
base a policy for peace upon a philos- 
ophy of hate. 

Not on revenge but on Christian 
charity, not on economic determinism 
but on Christian fair play, not on 
political expediency but on Christian 
honesty, not on totalitarian statecraft 
but on Christian humility rests the 
future peace of Europe, of the United 
States, and of the world. 

That is the great lesson of World 
War II which is taught from every 
ruin. If we are wise we will put it first 
on our program for world peace and 
fortify it with the strongest Air Force, 
the strongest Navy, and the strongest 
Army, to make certain that it shall be 
so. Such a program should have our 
constant codperation and sunport until 
the Bear molests not the Eagle, until 
the lion walks meekly with the Lamb. 
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by 
Col. Dale C. Hall 


“ 


New measurements of 
intermagazine distances 
will permit greater use 
of storage reservations 


. 


URING 1945 and 1946 a series of 
model and full-scale explosives 
safety tests which should have a 
marked effect upon the safe and eco- 
nomical storage of military explosives 
and ammunition were conducted at the 
U. S. Naval Proving Ground, Arco, 
Idaho. 
The tests were planned and directed 
by the Army-Navy Explosives Safety 





Colonel Hall is president of the Army-Navy 
Explosives Safety Board. 
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Explosives Safety 


Full-Seale Tests Determine Safe 
Dispersal Limits of Ammunition 


Board, created by an Act of Congress 
(45 Stat. 928, May 29, 1928) to keep 
the Secretary of War and the Secretary 
of the Navy advised of storage supplies 
of ammunition and components thereof 
for use of the Army and Navy, with 
special reference to keeping such sup- 
plies properly dispersed and stored and 
to preventing hazardous conditions 
from arising that would endanger life 
and property within and without stor- 
age reservations. 

The primary purpose of these tests 
was to determine whether prescribed 
intermagazine distances for the separa- 
tion of standard Army and Navy con- 
crete, arch-type, earth-covered maga- 
zines (commonly called igloos) might 
be safely reduced by one-half. Such a 
reduction would provide additional stor- 
age space sites for the great quantities 
of explosives and ammunition which 
remained on hand at the close of World 
War II without involving the purchase 
of additional land and the construction 
of additional roads and other facilities 
required in a storage area. 

Other considerations which were im- 
portant were, (1) the investigation of 
model laws which could be relied upon 





to predict with reasonable ACCUTACY the 
results to be expected from large-scale 
explosions, (2) the possibility of safely 
increasing the prescribed explosives 
limit for mass-detonating types of pe 
plosives and ammunition stored ia 
standard Army and Navy igloos from 
250,000 to 500,000 net pounds of ¢ 
plosive, (3) the safety of inhabited 
buildings separated from igloo mage 
zines by the barricaded distances pre. 
scribed by the American Table of Dix 
tances for 250,000 and 500,000 net 
pounds of mass-detonating explosive 
and (4) the safety of temporary open 
piles of mass-detonating ammunitio, 
when surrounded by a substantial ear 
barricade and located halfway betweep 
two adjacent standard concrete, arch. 
type, earth-covered igloos. 


The 1945 Full-Scale Tests 


The 1945 program included six 250, 
000-pound tests and two 125,000-pound 
tests. 

The following units were constructed 
at the test site: 4 standard Army and 
Navy concrete, arch-type, earth-covered 
igloo magazines approximately 26 by 
80 feet in size; one 2-story, wood-frame 
barracks building approximately 36 by 
96 feet; 3 temporary open storage 
sites (revetments) approximately 30 by 
60 feet; and necessary auxiliary facilities 
such as camera stations, instrument and 
observation shelters, and dugouts. 

The results of these tests may be 
summarized as follows: 

1. No serious damage was done to 
any of the target magazines or the con- 
tents thereof. 

2. No serious damage was done to 
any of the target earth-barricaded open 
piles or the contents thereof. 

3. The distance of 800 feet, which is 
the prescribed intermagazine distance 
for unbarricaded aboveground or sut- 
face magazines containing 250,000 net 
pounds of explosives, was ample to pre- 
vent propagation of explosion between 
two unbarricaded open piles of am- 
munition each containing 250,000 net 
pounds of mass-detonating explosives. 

4. The blast pressures generated by 
the explosions were much less than 
anticipated from theoretical calculations. 

5. The barracks suffered a consider 
able amount of damage on the facts 
toward the explosions. 

A simple statement of the results 
that the reduced intermagazine dis 
tances provided reasonable _protectio® 
against the propagation of the detona 
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tions from igloo magazines to adjacent 
igloo magazines or earth-barricaded 
open piles and that the distance which 
separated the barracks building from 
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of ex the nearest igloo magazines was great 
ted inf enough to keep the building from col- 





DS from lapsing or failing structurally although 
of ef fying window frames, sash, and glass 
habite| f would have been a hazard to any one 
Maga. f occupying the building. 
CS Dre. 
of Dis. | Model Tests 
20 net The model tests were carried out 
losives after completion of the 1945 and prior 
y open § to the beginning of the 1946 full-scale 
nition f tests. It was therefore possible to de- 
l earth f termine how well the model tests repro- 
tween f duced the results of the 1945 full-scale 
arch. § tests and also how accurately they 
predicted the results of the 1946 full- 
scale tests. 
These tests were made with one- 
250, J tenth linear scale models of the stand- 
ound § ard Army and Navy 26 by 80-foot igloo 
and in accordance with the model law 
ucted | for explosions which states that for 
+ and { equal blast pressures the ratio of the 
vered § cube root of the charge weight to the 
6 by § distance from the charge weight is 
rame § constant or 
6 by — 
rage (W,)”3 = constant = (W,)'° 
0 by d, d, 
lities 
and In the full-scale tests the charge 
weights were 250,000 and 500,000 
bef pounds (net weights of high explo- 


sive) and so in the one-tenth linear 
> tof scale model tests they were 250 and 
con- | 500 pounds, respectively. 

The model tests consisted of two 
: to | series: The first series, consisting of five 
pen f tests, was made by the Underwater Ex- 
plosives Research Laboratory, Woods 
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Hole, Mass., in a field at Camp Ed- 
wards, Mass., during October, Novem- 
ber, and December 1945. They were 
largely reproductions of certain of the 
1945 250,000-pound full-scale Arco tests. 

The second series of eight tests was 
made under the direct supervision of 
Comdr, R. L. Mann, Navy Bureau of 
Yards and Docks, who was on duty 
with the Arco 
ing Ground during July and August 


board at the Prov- 
1946. 

In this latter series only one target 
igloo was used in each test, and there 
were variations in the earth cover of the 
primary or detonated igloo and the size 
of the detonating charge. In two of 
the six 250-pound tests the earth cover 
on the primary igloo was twice and 
four times, respectively, that normally 
used, and in one of the two 500-pound 
tests the increased earth cover was twice 
that normally used. 

Some data were also obtained with 
respect to glass breakage by the use of 
panes of various sizes of double-strength 
glass located at model distances for the 
separation of inhabited buildings from 
earth-covered and barricaded surface or 
aboveground magazines and oriented at 
30, 60, and go degrees to the origin 
of the blast wave. 

The results of these tests showed that 
model igloo tests are valid in determin- 
ing peak air blast pressures, apparent 
crater diameters, horizontal permanent 
ground displacement, general qualita- 
tive behavior of fragments, approximate 
missile range (in spite of the failure 
of gravity to scale), transient arch 
deflection of target igloos, and the 
damage to target igloos attributable to 
air blast. 

There was some evidence that in- 





This model test igloo is one-tenth the actual size of the full-scale building. 


creased earth cover reduced peak blast 
pressures and the damage done by air 
blast to target structures, but the reduc- 
tion was too small to be of practical 
value. The tests did not show any sig- 
nificant differences which could be at 
tributed to the difference between the 
soils at Camp Edwards and Arco, 

The failure of some of the variables 
to scale properly did not greatly reduce 
the value of the tests, for comparison 
with the full-scale tests indicates that 
the damage recorded during the model 
tests will be more severe than that ac- 
tually encountered in accidental explo- 
sions involving large amounts of ex- 
plosives. 

The 1946 Full-Scale Tests 

The 

500,000-pound tests and two 250,000- 


pound tests. The units used in these 
tests were three Army and Navy stand- 


1946 program included three 


ard earth-covered, reénforced-concrete 
magazines approximately 26 by 80 feet 
in size; three wood-frame barracks 
buildings approximately 36 by 37 feet; 
and two temporary open storage sites 
(revetments) approximately 30 by 80 
feet and 30 by 55 feet, respectively, and 
necessary auxiliary facilities such as 
camera stations, instrument and obser- 
vation shelters, and dugouts. The re- 
sults of these tests may be summarized 
as follows: 

No serious damage was done to any 
of the target magazines and revetments 
and the contents thereof. 

The reduced intermagazine distances 
(one-half the presently prescribed dis- 
tances) were great enough to provide 
reasonable protection against the propa- 
gation of explosions from igloo maga- 
zines to adjacent igloo magazines and 
earth-barricaded open piles of ammuni- 
tion even though the net explosive con- 
tent of the magazine was increased 
from 250,000 to 500,000 net pounds. 

Increasing the volume of the present 
earth cover on igloo magazines to twice 
that normally used reduces blast pres- 
sures slightly but not enough to make 
it economically practicable. 

Barracks No. 1, 2,705 feet from the 
seat of the explosion, did not collapse 
or suffer structural damage which could 
not be repaired prior to Test No. 3. 
Nevertheless, it did suffer extensive and 
severe damage. 

The building was rocked on _ its 
foundations; 7.c., the 12 by 12-inch 
foundation posts had been pushed away 
from the blast and then back again, 
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Weight of 

Test Date Explosive Type of 
No. 1946 in Pounds Exblostve 

1 1 Oct. 500,000 50/50 Amatol 
2 80Oct. 500,000 50/50 Amatol 
3 16O0ct. 250,000 50/50 Amatol 
4 23 Oct. 500,000 TNT 

5 25 Oct. 250,000 TNT 





Test Unit 
Igloo D 


Target Units 


Igloos E and F, Revets. 1 
and 2, and frame bar- 
racks at 2,705, 3,605, 
5,410 feet. 


Igloo F, Revets. 1 and 2, 
and frame barracks at 
2,705, 3,605, 5,410 feet. 


Igloo E 


Revets. 1 and 2, wood- 
frame barracks at 2,705 
(repaired amd reglazed) 
3,605, and 5,410 feet. 


Igloo F with 
2 times std. 
earth cover 


Revet. 1 Revet. 2 and wood-frame 
barracks at 2,705, 3,605, 
5,410 feet. 

Revet. 2 Frame barracks at 2,705, 


3,605, 5,410 feet. 








Details of the 1946 full-scale Arco tests. 


leaving a void about one inch wide be- 
tween the ground and the north and 
south faces of each post. In the north 
wall, every 2 by 6-inch stud on the 
ground floor was either fractured or 
pushed inward off the lower plate, both 
upper and lower plates were split, 
2 by 6-inch diagonal corner braces were 
broken, several sheathing boards were 
broken and pulled away from the 
studs, and the 2 by 6-inch framing at 
the sill and jamb on one side of the 
window opening was split. 

On the second floor, the north wall 
suffered one-third of its studs broken 
and displaced inwardly, both upper 
and lower plates fractured, several 
sheathing boards broken inward, and 
head and sill framing of the window 
opening fractured. 

The gable wall sustained breakage 
of about one-third of 
its.2 by 4-inch studs, 
and some sheathing 
was broken. The east 
wall of the building 
had one stud cracked 
beneath the north 
window on the 
ground floor. The roof girder or purlin 
on the east side was badly fractured, 
and seven of the rafters on this side 
also were split. 

On the north side, all except one of 
the windows was blown in, along with 
two of the frames on the second floor 
and all the frames on the ground floor. 
All the window trim and casing was 
blasted off. The asphalt felt siding was 
torn loose in numerous places. On the 
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east elevation, about half of the sash 
were blown out of the frames. Other 
sash remained in place but were 
loosened or hanging askew, and still 
others had broken stiles, rails, or 
muntins. The asphalt felt siding was 
torn loose at one point. 

On the west elevation, two sash were 
blown out of their frames, and another 
was loosened and left in a canted posi- 
tion. On the east slope of the roof near 
the south end of the ridge, a piece of 
asphalt felt roofing about seven feet 
long was torn off, exposing the sheath- 
ing. It was shaped like a tear drop, 
with the point toward the north. On 
the south elevation, the first floor door 
frame was displaced inwardly two 
inches at its top. 


Most Window Panes Broken 


On the north elevation ninety-two 
per cent of the panes of glass and glass 
substitutes were broken, damaged, or 
blown from the sash; on the east eleva- 
tion seventy-five per cent; and on the 
west elevation about ten per cent. 

The violence with which the win- 
dows were broken is indicated by the 
sash and frames blown into the building 
and halfway across the floor and by 
the broken glass and pieces of other 
glazing material scattered over the 
floors as far as the opposite walls. 

In one instance a small piece of glass 
was found imbedded in one of the 
timber columns at a point about three 
feet above the floor. The window 
frames, sash, and glass blown into the 
building would have been a hazard to 





any person occupying the building y 
the time of the explosion. 


Barracks No. 2, 3,605 feet from the 
center of explosion, received 
similar to that of Barracks No, ; but 
less severe. 

Barracks No. 3, 5,410 feet from the 
seat of the explosion, suffered the fo) 
lowing damage: 

Only two studs were broken in th 
north wall, one in each story. A teg. 
shaped torn spot in the roofing ney 
the south end of the east slope of the 
roof was in size, shape, and log 
tion nearly identical to the torn spots 
in the roofs of Barracks 1 and 2, Qp 
the north elevation thirty-eight per cent 
of the panes of glass substitutes wer 
broken, damaged, or blown out of the 
sash and on the east elevation, twelye 
per cent. None were damaged oy 
broken on the west elevation. 


What Tests Indicate 


The results from these full-scale and 
model tests are being carefully analyzed 
and correlated with data obtained from 
accidental explosions. It is indicated 
that: 

New magazines constructed for the 
storage of explosives and ammunition 
which may detonate en masse should be 
of the concrete, earth-covered, or under- 
ground type; 

Within storage areas, where the ex- 
plosives and ammunition are stored in 
concrete, earth-covered, or underground 
magazines with door barricades, the 
intermagazine distances may be a mini- 
mum of 185 feet; 

Consideration should be given to the 
hazards of flying glass, sash, and win- 
dow frames, especially when a relatively 
large number of children and adults 
may be exposed to such hazards, as in 
schools and churches. 

In addition to the basic data obtained 
from these tests, which pertained only 
to the storage of military explosives and 
ammunition in standard Army and 
Navy concrete, earth-covered mage 
zines, a wealth of data, including some 
remarkable high-speed motion pictures 
of shock waves, was obtained which has 
been and will continue to be of inesti 
mable value in connection with the 
research and development work of the 
Army and Navy. 

The superior teamwork of Army and 
Navy personnel and all others who had 
a share in carrying these tests to 2 
successful conclusion resulted in a fine 
contribution to the common defens. 
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by 
George B. Clark 


“ 


Only a few men origi- 
nally knew why the tiny 
bazooka rocket packed 
such an armor-piercing 
wallop in its war head 


‘ 


HEN Germany’s panzer armies 

crashed through western Euorpe 
in late 1939, allied scientists intensified 
their search for a weapon that could 
successfully combat the monsters of 
steel which were crushing their way 
unchecked over civilized Europe. They 
found an answer to their critical prob- 
lem in a principle of explosive dynamics 
that had been announced to the world 
fifty years before by Prof. Charles E. 
Munroe. 

The world wondered for a long time 
why the bazooka carried such a terrific 
wallop when the speed of its projectile 
Was so much slower than that of an 
ordinary artillery shell. People won- 





George B. Clark is assistant professor of 
mining engineering at the University of IIli- 








nois, Urbana, II]. 
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Secrets of the 
Shaped Charge 


How the ““Munroe Effeet’’ Defeated 
the Germans’ Heaviest Tanks in Battle 


dered why our invasion operations on 
the shores of Normandy were so suc- 
cessful against fortifications of concrete 
and steel. Later in the war they also 
wondered why our artillery projectiles 
no longer bounced off German Tiger 
tanks like hail off of a tin roof. 

Combat soldiers knew that the 
bazooka projectile was packed with 
high explosive, and yet only a few men 
knew why such a small amount of ex- 
plosive was so effective against heavy 
armor plate. 

The “Munroe effect” contributed 
greatly to the success of allied military 
operations. It made a man with a 
bazooka as destructive against armor as 
artillery. Placed charges, called “bee- 
hives” by the British, made it possible 
for one man to blast his way success- 
fully through thick reénforced concrete 
with an explosive he could carry in his 
two hands. 

The discovery of the jet effect in ex- 
plosive dynamics was claimed by Egor 
Neuman, a German, in the November 
24, 1911, issue of Zietschrift fur ange- 
wandte Chemie in which he wrote: 

“We have found in the last few 
months that if a hollow be made in 
an explosive cartridge on the side to- 
ward the object to be blasted the effect 
is increased four- or fivefold.”* 


1 Marshall, A., “The Detonation of Hollow 
Charges,”, Society of Chem. Ind., 39:35, Feb. 
16, 1920, 











Many historians have written 
of the rise and fall—and sub- 


sequent “rediscovery”—of the 
rocket as a weapon of war. Few 
have emphasized, however, that 
the phenomenal success of the 
armor-piercing rocket in World 
War II was not due to its form 
of propulsion but solely to the 
shaped charge carried in its war 
head. The reasons for the dev- 
astating power of this charge are 
graphically outlined here by the 
author.—TuHe Eprrors. 











(This discovery was patented by 
Westfolisch-Anhaltische Sprengstoff, A. 
G. Ger. Pat. Anm. W, 36269 or 14.12 
1910; Engl. Pat. 28030 or 13:12 1911.) 

However, Professor Munroe had al- 

ready announced publicly in 1888 in 
Scribner's Magazine that he had dis- 
covered the effect of hollowed charges. 
He wrote: 
. . if a disk of guncotton, on the 
face of which the letters ‘U. S. N.’ and 
the date ‘1884’ are indented, be deto- 
nated, it will be found that the letters 
and figures will be reproduced in the 
iron, and, most singular of all these 
phenomena, they will be indented in 
the iron just as they were in the gun- 
cotton. 

“We have offered as an hypothesis to 
explain this phenomenon that, where 
spaces exist between the guncotton and 
the iron, portions of the undetonated 
guncotton, or of the products of the 
explosion, the indentions are produced 
by the impact of these moving par- 
ticles. We have devised many experi- 
ments to test this theory, and all have 
tended to confirm it. Among others we 
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have bored deeper and deeper holes in 
the guncotton, until we have completely 
perforated it, and the indentations made 
in the iron plates have increased with 
the depth of the hole in the guncotton 
disk until, when the hole was bored 
completely through the guncotton, we 
succeeded in completely perforating the 
iron plate.” 

One of the first shaped charges de- 
vised by Munroe consisted of a tin can 
with sticks of dynamite tied around 
and on top of it, and it was employed 
effectively to punch a hole through the 
top of a steel safe. The concentration of 
explosive energy created by the crude 
charge afforded Dr. Munroe much 
amazement and food for thought. 

His greatest contribution to science 
was probably the discovery of smoke- 
less powder, but the modern uses of the 
cavity effect of explosives which he dis- 
covered may make his name much 
more famous than any of his other dis- 
coveries or contributions. In 1900 he 
wrote: 

“It is evident that many curious ef- 
fects can be produced with explosive 
substances, and I do not doubt that 
useful application will be found 
through a close study of the phenomena 
attending them.” 

Thus he rather accurately predicted 
the invention of the bazooka rocket 
(see sketch), antitank shells, and fixed 
shaped charges which are similar in 
design to those shown on page 51. 


Prediction Fulfilled 


World War II saw the fulfillment of 
Dr. Munroe’s prediction, and many en- 
gineers and others who saw the military 
application of the Munroe effect be- 
lieved that application would also be 
possible in many industrial fields where 
blasting is used, such as mining and 
quarrying. Experimentation with com- 
mercial explosives described below was 
necessary to determine some of the 
basic features of design required to ob- 
tain optimum performance. Some of 
these characteristics and the processes 
involved constitute phenomena that are 
still scientific mysteries. 

The diagrammatic sketch of the 
action of a shaped charge for two types 
of cavities on page 51 shows the ap- 
proximate manner in which the jets are 
believed to be formed when an explo- 
sive wave encounters the cavity, ap- 
proaching it from the top. These 
charges must be detonated from the 
end opposite the cavity which serves to 
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redistribute and concentrate the energy 
of the portion of the charge nearest the 
cavity liner. 


Energy Concentrated 


The explosive forces on the periphery 
of the cavity liner, which presumably 
act with equal force in all directions, 
will have a resultant force normal to 
the surface of the liner working progres- 
sively down from its apex. If the cavity 
is symmetrical about its axis, these 
forces meet at the axis, are additive in 
magnitude, and thus 
effect a concentration 
of kinetic energy that 
would otherwise be 
spread over a consider- 
able area of the sphere 
of explosive effect. 
the factors which affect the 
performance of shaped charges are not 
known, but the following have been 
investigated by the author: Stand-off, 
type of explosive, height of explosive, 
kind of metal in liner, apex angle of 
liner, thickness of liner, confinement of 
charge, and the effect of the detonation 
wave in a cast-iron liner. 

Of these factors none can be denoted 
as more important than any other. It is 
logical to say, however, that the greater 
the energy of the explosive the greater 
will be the energy of the jet. It is not 
only necessary that the cavity and cavity 
liner be geometrically symmetrical with 
respect to the axis of the charge, but 
the liner must also be dynamically 
symmetrical. In other words, internal 
stresses in the liner should be uniform 
throughout its mass. 

The existence of stresses in the cavity 
liner causes a diversion of the explosive 
forces acting on the liner. This causes 
local asymmetries in the resultant 
forces, giving rise in turn to forked 
jets. This splitting of the jet causes 
an unequal dispersion of the energy, 
and the resulting penetration effects are 
considerably reduced compared with 
those of a uniform jet. 

Stand-off.—An_ interesting phenom- 
enon of the shaped charge is found in 
the fact that it is more effective when 
it is held a short distance (called 
“stand-off”) from the target than when 
it is placed immediately on the target. 
The penetration increases rapidly to an 
optimum, levels off, and then decreases 
as the distance is progressively in- 
creased, 

Explosive.—As already pointed out, 
it is evident that an explosive with 
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greater strength than another will by 
more effective in producing Munroe 
jets. Tests were conducted with three 
kinds of commercial explosives to de. 
termine the approximate relationship 
between velocity of detonation (here 
assumed to be roughly proportional to 
the explosive strength) and penetra 
tion effect. 

While only a few shots were fired 
the results obtained from them give , 
very good indication that the relation. 
ship is approximately linear, although 
for a given increase in velocity of 
detonation, say if the velocity of detona. 
tion is doubled, the penetration is not 
increased in the same proportion, but js 
increased by some factor that is less than 
one times the velocity of detonation, 

More complete tests may show that 
a curve plotted between velocity of 
detonation and penetration is an & 
ponential one, but it is believed at pres. 
ent that the curvature for the range of 
velocities tested is rather slight. This 
also probably would hold true only 
where explosive strength is closely re. 
lated to velocity of detonation. Also, if 
the explosive is well packed, of uniform 
density, and free from air holes, the 
charge gives consistently better results 
than otherwise. 

The amount of explosive in the 
charge reaches an optimum at about 
2% to 3 charge diameters in height. 

Metal in Liner.—All the liners (with 
exceptions noted) used in these tests 
were made as unmachined castings of 
lead, aluminum, aluminum alloy, and 
zinc. Bell-shaped aluminum castings 
were used to hold the explosive charge. 
Liners made of metals of higher melt- 
ing points were annealed. 
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Sketch of the bazooka rocket war head. 
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There is no apparent relationship be- 
tween the melting points of the metals 
and their performance in producing 
Munroe jets. Brittleness, hardness, cohe- 
siveness, and other properties appear to 
affect performance to a greater extent 
than melting point. Lead, which is the 
softest of the metals tested and has 
the lowest melting point, produced 
lower penetration values than the other 
metals and made a wider crater. 

Aluminum, which has a higher melt- 
ing point than zinc, gave lower penetra- 
tion values than the latter. This would 
lead to a possible conclusion that brittle- 
ness is one of the desirable character- 
istics of a metal for shaped-charge 
cavity liners. An aluminum alloy, 
which possessed a much higher tensile 
strength than any of the other metals, 
gave the best performance of any of 
them. 

Thus it appears that the metals that 
possess a fortuitous combination of 
hardness, brittleness, cohesiveness, and 
ability to flow uniformly when subject 
to high pressures are among the metals 
that will give the best results in pro- 
ducing Munroe jets. 

Apex Angle of Cone.—Collapse of a 
shallow obtuse cone results in the 
formation of a wide jet while that of 
a deep, acute cone results in a fine 
penetrating jet. Thus, an obtuse cone 
can be used for wide, shallow penetra- 
tion, while acute cones may be em- 
ployed to make deep, narrov: holes. 

Thickness of Liner.—Groups of 
cones varying in wall thickness from 
1/16 to 3/16 of an inch in steps of 
1/32 of an inch were inserted into 
charges and fired against granodiorite 
(a rock similar to granite) as a target. 
Penetration values for groups were 
averaged, and the results indicate that 
the apex angle of the cone also affects 
the optimum wall thickness of cavity 
liners. 

In some experiments, penetrations up 
to 20 inches were obtained with the 
same explosive charge and with cast- 
iron cones 3/32-inch thick and an apex 
angle of 45 degrees. With 60-degree 
cones of the same thickness, however, 
penetrations of from 6 to 10 inches 
Were consistently obtained in later tests. 
These tests indicate that the optimum 
wall thickness for a 60-degree, 3-inch- 
diameter cast-iron cone is 3/16-inch, or 
just double the thickness assumed to 
be optimum from earlier tests with 45- 
degree cones. 

The effect of different wall tapers 
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Shaped charges with hemispherical cavity (left) and conical cavity (right). 


of cavity liners upon the penetration 
effect of cast-iron jets in granodiorite 
was investigated. The best results were 
obtained with wall thicknesses of two 
thirty-seconds to five thirty-seconds of 
an inch from apex to base. A compari- 
the results for uniform- and 
tapered-wall cones shows that tapered- 
wall cones gave consistently higher 
values of penetration. 

The increase of efficiency of tapered 


son of 


cones might be explained on the fol- 
lowing basis: For small uniform-wall 
cones the optimum wall thickness is 
relatively small. For larger cones of 
the same apex angle the optimum wall 
thickness is proportional to the size; 
i.c., to the base diameter of the cone. 
Consequently, a cone that has a wall 
thickness proportional to the distance of 
a point in the wall from the apex of 
the cone may provide optimum condi- 
tions for collapse at any horizontal sec- 
tion of the cone. 

Confinement of Charge.—Cast molyb- 
denum-steel cases from one to three 
inches thick were used. Uniform-wall 
cast-iron cones with 60-degree apex, 
3 inches in diameter and 3/32-inch 
thick, were used as liners. With in- 
creased thickness of case, which in ef- 
fect formed a sort of breechblock for 
the charge, the jet being the projectile, 
there was not such a marked increase 
in depth of penetration as was expected, 
even though the increase was consider- 
able. An increase in diameter and vol- 


ume of the hole produced, however, is 
noteworthy and can be laid directly to 
the effect of the confinement of the 
explosive charge. 

The total effect of confinement in 
these tests upon the performance of 
shaped charges was to increase both 
depth and diameter of the hole pro 
duced. The mechanics of this increased 
effect are probably threefold: (1) The 
action of rebounding gas molecules 
from the inside surface of the case has 
an effect on more complete and perfect 
detonation of the explosive, ensuring 
propagation of the high velocity of 
detonation; (2) much more of the force 
of the explosion itself is directed toward 
the point of least resistance, the cavity 
end of the charge; this has a result (3) 
of more of the explosive force being di- 
rected against the cavity liner itself to 
give a stronger jet. 

The dynamic pressures which exist 
in the burning zone of a high explo- 
sive are very great. They are of such 
magnitude that they wrill cause brittle 
cast iron to flow easily and re-form it 
without apparent failure. 

There is probably little known about 
the actual processes of deformation of 
metals under these tremendous pres- 
sures. Both interatomic and intercrystal- 
line forces are involved, but deforma- 
tion rapidly that the 
readjustments which take place in the 
metal remain one of those mysterious 
phenomena for the future to evaluate. 


happens so 
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Fire for the Wars of China 
Old Documents Throw New Light on Rocket Ordnance 


® 


Chinese military leaders of 
ancient dynasties under- 
stood the tactical use of 
rocket-propelled arrows 


a 


HE “Wu pei chih” (“Treatise on 

Military Equipment”) by Mao 
Yiian-i, written about 1621, is a veri- 
table treasure house of information 
about early Chinese military pyro- 
technics and throws important new 
light on the history of rockets, guns, 
and chemical weapons. It shows that 
the Chinese long ago understood the 
tactical use of rocket-propelled arrows. 
It distinguishes clearly between incen- 
diary-carrying fire arrows thrown by 
bow or by whip and fire arrows which 
were rocket-propelled. 

It calls for a reconsideration of the 
evidence relative to the use of rockets 
by the Kin Tartars in defense of Lo- 
yang and K’ai-féng-fu in 1232, and in- 
dicates that the language of the his- 
torical record probably does not refer 
to rockets at all. Its evidence is espe- 
cially significant because much of it is 
in the form of pictures which are 
without the ambiguity which often 
inheres in old technical terms. 

Of the “Wu pei chih,” chapters 119 
to 135 inclusive are devoted to military 
pyrotechnics and comprise 310 double 
pages containing 222 single pages of 
pictures. An historical survey is in- 
cluded by which the pieces represented 
by some few of the pictures may be 
identified and dated. But most of the 
material is in a form similar to that of 
a rich and diversified collection of 





Tenney L. Davis is professor emeritus of 
organic chemistry at the Massachusetts Insti- 
tute of Technology and director of scientific 
research and development, National Fire- 
works, Inc. 
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Early Pyrotechnics—Part I 


Tenney L. Davis 


fossils presented for the study of a 
paleontologist. 

The opinion that Auo-yao (fire 
powder) came to China from the outer 
barbarians is expressed by Fang I-chih 
in the eighth book, Section Huo-pao 
(fire throwers), of his “Wu li shao 
shih” (“Short Notes on the Nature of 
Things”), written about 1630. He says: 
“It is recorded that in the second year 
of K’ai Pao of the Sung dynasty 
(969 A.D.) Yo I-fang laid fire arrows 
(huo-chien) before his majesty; and 
Chang Ho-chung relates that Yi Yiin- 
wén discharged thunderbolt projectiles 
from his vessels (ships) at the Battle of 
Ts’ai-shih. They were made of paper, 
filled with lime and sulphur, and on 
falling into the water they burst into 
flames which leapt upwards.” 

The latter do not concern our present 
inquiry, but the fire arrows are of great 
interest to us. It is important to deter- 
mine whether they were rockets or not. 

Pictures in the “Wu pei chih” show 
fire arrows which are unequivocally not 
rockets. One, shown with a bow, car- 
ries incendiary materialein a paper or 
cloth sack bound to the shaft close 
behind the barbed head. Another is a 
tube of bamboo, having lateral vents 
and filled with incendiary mixture, 
fitted for throwing by a whip or by 
a throwing stick and hence clearly not 
a rocket. 

Another, a slender bamboo shaft with 
a barbed head, has a tube of spattering 
fire attached near its forward end. The 
picture looks like the drawing of a 
rocket but is actually the picture of 
a whip arrow. Another incendiary 
arrow is equipped with two tubes of 
spattering fire. 

The fire arrows equipped with tubes 
of pyrotechnic composition were prob- 
ably a later development than those 
which carried merely sacks of the incen- 
diary mixture. Perhaps they were con- 
temporaneous with the flying fire spears 
which we shall mention later. The tube 
directed the fire forward against the 
target. If it were lighted too soon, the 
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proper flying of the arrow, but thf “Wu | 


right result could be secured by a dely 
fuse or slow match to withhold the fir 
until the arrow had reached its desting 
tion. A turning around of the tuk 
directing its fire backward, would hay 
produced a jet-assisted arrow or on 
which was rocket-propelled. 














Fig. 1. Incendiary rocket arrows were fired 
in clusters from round bamboo baskets 
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Fig. 2. This portable launcher fired 4 10 
rocket cluster, ranging over 300 pact 
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The armies of Genghis Khan and 
his immediate successors during their 
invasions of northern China were not 
acquainted with fire powder and other 
devices of military pyrotechnics, but the 
Kin Tartars used them against the 
Mongols in defense of Lo-yang and 
K’ai-féng-fu in 1232. The facts are re- 
ported by the Sung historians and the 
siege of Lo-yang by Subutai, the lieu- 
tenant of the son of Genghis, is de- 
gribed with greater fullness in the 
“Wu pei chih.” 

“The Kin (Tartars) at this time had 
huo-pao called chén-t'ien-lui [heaven- 
quaking thunderers]. They employed 
iron vessels filled with a drug which 
they lighted with fire and these, when 
launched forth and set blazing, gave 
forth a sound like that of thunder which 
could be heard beyond the distance of 
100 li [about 35 miles]. Their effect 


IE was felt over an area of half a mow 


fabout the twelfth part of an acre]. 
“The Mongols constructed arched 

ways covered with bullock’s hide which 

they pushed up to the foot of the walls 


'§ in order to undermine them, the hollow 


being of sufficient size to allow men 
to pass underneath, and the garrison 


B could do nothing about them until a 


man among the Kin brought forward 
an invention which consisted in sus- 
pending the heaven-quaking thunderers 
by iron chains and letting them down 
into the places excavated where the fire 
burst out from them, utterly destroying 
every fragment of the bullocks’ hides 
and of the men they sheltered. 
“They also had fei-huo-chiang [ flying 
fire spears] to which the drug was ap- 
plied and which, on being ignited, 
burnt forward with a sudden flame to 
a distance of ten paces and upwards, 
so that no one durst approach them. 
The Mongols feared nothing but these 
two devices,” 
The “flying fire spears” have been 
taken for rockets, and the date, 1232, 
has been quoted as that of an early, 
perhaps the earliest, use of rockets in 
warfare, But the flying fire spears, from 
the historical account and from the pic- 
tures in the “Wu pei chih,” seem ac- 
tually to have been spears equipped 
with fire tubes which threw fire for- 
ward for a distance of about thirty feet. 
One of the pictures particularly, which 
shows fire spouting forward from the 
tube in the same direction as the spear 
Point, proves conclusively that the 
Weapon was not a rocket of any kind. 
Indeed, the text suggests that it was 
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Fig. 3. This stationary, variable-range 
launcher fired 100 heavy rocket arrows. 
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Fig. 4. The portable launcher above fired 
40 rockets to a distance of 400 feet. 


intended to be used for thrust, like a 
bayonet, rather than as a_ thrown 
missile. 

Moreover, thirty feet is an unreason- 
ably short trajectory for a rocket but is 
a distance over which fire might easily 
be thrown by a Roman candle. Fur- 
ther, the “Wu _ pei chih” describes 
rockets which fly more than 400 paces. 

We conclude that it has not been 
proved that rockets were used for mili- 
tary purposes in 1232. 

Nevertheless, at the time of the print- 
ing of the “Wu pei chih” and probably 
long before it, the Chinese had already 
developed great skill in the tactical use 
of rockets and were far ahead of the 
Europeans in their military applica- 
tions. Rocket-propelled arrows with 
poisoned, razor-sharp heads, when fired 
in clusters, provided a formidable 
weapon and one uniquely qualified for 
such special uses as attacks from 
ambush and the defense of defiles. 





The Europeans of the same period 
had better rockets but had not yet 
found much use for them in military 
operations. Biringuccio in 1540 de- 
scribed rockets which burst at the top 
of their flight, sending forth six or eight 
other rockets or serpents, and Hanzelet 
Lorrain (Jean Appier) in 1630 was ac- 


quainted with recreational rockets 
which threw out crackers (grass- 
hoppers), stars, and serpents. He 


recommended the military use of 6 
and 7-pound rockets with grenades in 
their heads. These, he believed, would 
frighten both men and horses and 
would break up a squadron of cavalry. 
This is the only warlike application of 
rockets mentioned in his book and is 
one of the earliest, actual or suggested, 
in Western Europe. 

The rocket arrows which are pictured 
in the “Wu pei chih” have feathered 
tails and iron weights to counterbalance 
the driver tubes which are bound to 
the shaft at the forward end. 

Other pictures show quivers for 


carrying rocket arrows, and many 
devices for launching them. 
Baskets for shooting clusters of 


eighteen or twenty incendiary rocket 
arrows (Fig. 1) were made from 
bamboo splints four feet long and wider 
at the open end than at the bottom. 
They were equipped with straps for 
holding in front of the firer, 

Among the devices for shooting 
clusters of rocket arrows was a tall 
shield decorated with the head of a 
demon or devil through whose wide- 
open mouth the rockets were fired. 
Another (Fig. 2) was a square box, 
“short and small, and particularly in- 
tended to be carried in infantry battles 
on land by one soldier,” from which 
100 arrows could be shot to a distance 
of more than 300 paces. 

A stationary launcher (Fig. 3) for 
one hundred or more heavy rocket 
arrows was mounted on an iron axle 
between two supports so that it could 
be tilted. 

Another portable launcher (Fig. 4) 
fired to a distance of 400 paces 40 
powerful rocket arrows having bamboo 
shafts 2.3 feet long with 0.5-foot driver 
tubes. “Whenever meeting with the 
enemy in the open country, merely with 
ten or twenty boxes before the ranks, 
for a breadth of several thousand feet 
everything will be arrows.” 

(Mr. Davis will discuss other phases 
of early pyrotechnics in future issues.— 
Tue Eprrors.) 
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New Wings for the Air Foree 





Above is the Air Force’s latest “Packet” cargo transport, the C-119. It has 3,250-horsepower engines, carries a 9-ton pay load 
2,000 miles, will accommodate 42 fully equipped troops. Below is the new parasite jet fighter, the XF-85, designed to fly 
from and return to a B-36 bomber. Without landing gear, its folding wings measure 21 feet and the fuselage 15 feet. 
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4RMED FORCES BUDGET 

After less than two hours of debate 
arly in June, the House of Represen- 
utives approved $6,559,939,000 for the 
Army and Air Force by a vote of 348 
to 2. The Navy measure called for an 
expenditure of $3,686,733,250. . 

This total of $10,246,672,250 is on 
top of $3,198,100,000 cleared previously 
by Congress for procurement of aircraft 
for the Air Force and the Navy, leav- 
ing recent appropriations and contract 
authorizations for defense at something 
like $13,444,772,250- 

It was pointed out that this did not 
tell the whole story of defense costs 
since much money approved in previous 
years still remained available. 
~ Congressional debate disclosed that 
the armed services have available 





§$3,583,692,820 from appropriations 
made in other years. There were also 
$608,100,000 of cash and $1,687,000,000 
in contract authorizations for the Air 
Force. This money included a contract 
authorization of $822,000,000 for build- 
ing that establishment up to a modern- 
ized 70-group outfit. 

There were no estimates of possible 
Navy Department carryover funds. 

The Appropriations Committee re- 
ported that the totals it recommended 
were $647,903,000 under what the 
Army and Air Force has asked. 


NATIONAL SECURITY 
REQUIREMENTS 

Secretary of Defense Forrestal’s na- 
tional-security program is designed to 
achieve one great objective—to avert 
war, whether it be open or covert, in 
these times and in the times which lie 
ahead for us and the free peoples of 
the world. 

The Defense Secretary told the Senate 
Armed Services Committee that the 
program called for a comprehensive 
strengthening of national security to 
include a central intelligence agency, 
intensive research and development in 
scientific and technological weapons and 
procedures, and industrial mobilization. 

Mr, Forrestal emphasized three im- 
mediate needs: 

1. A strong Air Force capable of 
striking sustained blows far beyond the 
peripheral bases which we now hold— 
an Air Force capable of the air defense 
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of our homeland and our protective 
bases and capable of seeking out and 
destroying any enemy that might im- 
pose war, 

2. A Ground Force to protect our air 
bases from hostile attack. We also need 
a Ground Force to seize and hold more 
distant bases in the event of hostilities— 
in order to take the war to the enemy 
and 
America. 

3. A Navy capable of defending the 


not suffer its ravages here in 


necessary sea lanes of the world from 
submarine attack, of developing anti- 
submarine warfare, of ensuring the sea 
transportation of our man power and 
our logistical supplies and equipment 
to distant points, and of assisting both 
attack and defense through air-sea 
power and amphibious operations. 


SOVIET ARMING 


The Soviet Union spent more than 
$1,225,000,000 on atom-bomb develop- 
ment and other military research in 
1947 according to Brig. Gen. Edwin L. 
Sibert, assistant director of the Central 
Intelligence Group in Washington. 

Russia laid out at least $9,000,000,000 
in 1947 for new equipment. 

The U.S.S.R. kept more than 500 
German scientists at work on guided 
missiles and other new weapons, among 
them a new tank which probably is the 
largest ever built. 

The strength of the active force of 
the Russian Army was estimated at 
3,800,000 men; that of the United States 
at 670,000 men. 

The Red Army has kept the 3,800,000 
figure although 30 classes of conscripts 
were let go after World War II. 

Demobilization has been on a 
tematic and selective basis, with in- 
fantrymen quickly released while tech- 
nicians and armored force troops have 
been retained, This gives the Soviet 
Union an army with special skill in 
armored warfare. 

The Red Army has maintained a 
professional cadre of two million of- 
ficers and men. In addition, 800,000 to 
1,000,000 men are being conscripted 
into the army each year for a 2-year 
period of service. By this method the 
Soviet Union has been building up a 
trained reserve which by 1955 should 
total from fifteen to twenty million men. 


sys- 






Month by Month: A Review of the National Defense Situation 


TRAINING LEGISLATION 

The Eightieth Congress convened in 
January 1947. After extended hearings 
the House Armed Services Committee 
favorably reported a bill (H. R. 4278) 
designed to set up a system of univer- 
sal training. 

This proposed legislation was placed 
on the calendar last July but, at this 
writing, no action has yet been taken 
on it. Congressional leaders seem to be 
repeating their performance during the 
era following the end of World War I 
by sidestepping UMT legislation. 

The present international situation is 
tense, Recent exchanges between our 
Ambassador to Russia and the Russian 
Foreign Minister demonstrate beyond 
any doubt that the Soviet Government's 
policy has for its purpose the progres- 
sive extension of Soviet power. 

This situation is somewhat analogous 
to the events immediately preceding 
Pearl Harbor when Japanese envoys, 
conferring with Secretary of State Hull 
in Washington, were well aware that 
their country had decided to make war 
on the United States and, in fact, had 
knowledge of troop and air movements 
at the very time negotiations were 
under way. 

The events following Pearl Harbor 
proved the futility of entering a war 
without well-trained combat organiza- 
by a _ considerable 
number of trained reserves. 


tions supported 


MILITARY PROCUREMENT 


The Munitions Board recently pub- 
lished its Guide for Joint Industry- 
Military Procurement Planning to ad- 
vise industries how they can prepare 
their plants for industrial mobilization 
in the event of a national emergency. 

The guide is part of the Board’s 
program to keep industry informed on 
military-industrial preparedness activi- 
ties. It is the result of over 6 months’ 
work by Munitions Board industrial- 
mobilization and procurement experts 
and study and comment by 200 labor, 
management, and industrial executives 
throughout the country. 

The Munitions Board announced that 
the development of a common cata- 
logue system and standardized equip- 
ment for the armed services is now 
under way. Orders have been issued 
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establishing the Munitions Board Cata- 
loguing Agency and the Munitions 
Board Standards Agency. 

A third development in the procure- 
ment field is the announcement by the 
National Military Establishment of the 
first of a series of regulations on pro- 
curement designed to revamp military 
purchasing policy in line with the 
unification of the three military services. 

The initial regulations consisted of 
the first steps toward standardization 
of basic contract matters. 

The regulations are intended to as- 
sure uniform treatment of business 
matters throughout the worldwide pur- 
chasing organization of the military de- 
partments and are designed to eliminate 
many industrial problems which have 
resulted from lack of uniform military 
procurement regulations in the past. 


DRAFT VS. CIVIL RIGHTS 


It looked for a time as if no draft 
legislation would be enacted this year 
because of a proposal to put President 
Truman’s entire civil-rights program 
into the draft bill. 

Warned that the effort to make the 
civil-rights program a rider to the 
draft bill might prevent passage of the 
bill, Senator William Langer said that 
he was “perfectly willing to risk that. I 
shall introduce an amendment to bar 
all forms of segregation under any 
draft and I shall fight vigorously for 
its adoption. I shall seek a record vote 
on this and other amendments.” He in- 
dicated that these “other amendments” 
would implement President Truman’s 
civil-rights program. 

Chairman Chan Gurney of the 
Senate Armed Services Committee was 
much concerned for a time that amend- 
ments of such a controversial nature 
were planned. 

“It is my firm conviction,” Gurney 
said, “that the man-power bill is so 
necessary for the well-being of the 
United States that both sides of the 
civil rights question should withhold 
any amendment which in any way 
would delay its quick passage. A 
national-defense measure is not the 
medium through which to fight out 
the civil-rights question.” 


ORDNANCE EULOGY 

Lieut. Gen. Clarence R. Huebner, 
Chief of Staff of American Occupation 
Forces in Europe, recently congratulated 
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Brig. Gen. E. L. Ford, Chief of Ord- 
nance in Europe, on the excellent 
progress made by Ordnance troops. 

“During the past year,” General 
Huebner wrote General Ford, “Ord- 
nance in the European Command has 
made vast improvements in the ap- 
pearance and condition of the matériel 
of this command. Support of the equip- 
ment in the hands of the occupation 
troops has greatly improved during this 
period. The improvement in the re- 
build of vehicles, the supply of ma- 
tériel and parts, and the status of 
ammunition is particularly noteworthy. 
For this, you, and all Ordnance per- 
sonnel in the command, both military 
and civilian, American, allied, and 
indigenous, are especially to be con- 
gratulated.” 

Ordnance troops in the Far East were 
also lauded for the excellent way they 
are carrying out their mission. 

Col. R. S. Chavin, Ordnance Officer 
of the United States Army Forces in 
Korea and commanding officer of the 
61st Ordnance Group, praised Ord- 
nancemen in the field for their inge- 
nuity and resourcefulness in the issue, 
maintenance, and inspection of highly 
developed matériel. 

“Ordnance troops in Korea,” Colonel 
Chavin declared, “are deserving of 
special congratulations for the splendid 
way in which they are performing their 
gigantic task against great handicaps.” 


DESTRUCTION IN PALESTINE 


Officials of the Christian Union in 
Palestine made public a manifesto say- 
ing that Israeli forces had used ten 
Christian religious and humanitarian 
institutions in Jerusalem as military 
bases. 

In addition, the manifesto said, four- 
teen institutions in the Holy City were 
destroyed or damaged by shellfire. 
Three priests have been killed, two 
wounded, and more than one hundred 
women, children, and other non- 
combatants have become casualties 
inside Jerusalem “since the Jews began 
the attack,” the statement said. 

The manifesto was drafted at the 
Latin patriarchate and circulated for 
signature by various religious groups. 

The manifesto charged that “the 
largest part of the shells falling on the 
Holy Sepulcher and on churches, con- 
vents, and Christian institutions are of 
Jewish origin.” 

The manifesto also added that “the 









Arabs have stated they respected 4 
holy places, the churches, the convent 
and the Red Cross institutions, [p fag 
they have respected them up to the 
present time.” 

The statement was addressed to re} 
gious and political authorities throug, 
out the world. | 

Entirely aside from the relative meris 
of the contending forces in Palestin 
the fact remains that here again is «; 
dence of the destructive abandon With 
which war is fought these days, Europ 
is all but destroyed—her temples, he 
schools, and her homes—an example j 
would seem, of the accepted practice ¢ 
modern warfare. 

When will the much-heralded Unite; 
Nations get down to at least the fac; 
of life, shut off its asinine debates, anj 
make its first worth-while contributicy 
to the common welfare by drawing w 
some sane rules for waging battle. 





LONG-RANGE AVIATION 
PROGRAM 

Guy W. Vaughan, president ¢ 
Curtiss-Wright Corporation, recently 
noted that approval by Congress of ; 
long-range program for aviation pro 
vides the aircraft industry with th 
first peacetime stability in its history, 

Previously the need for operating 
from year to year under constant) 
shifting Government programs and the 
threat of unpredictable Government ap 
propriation reductions made survival in 
aviation one of the most hazardous of 
industrial experiences. 

“Military orders have always con 
stituted the backbone of the manv 
facturing industry,” Mr. Vaughan 
stated. “The incalculable risk involve 
made it necessary for most companic 
to depend for survival upon the costh 
recourse of bank loans or the sale ¢ 
stock, or both. 

“The most significant feature of the 
imminent program, therefore, is th 
change in Government planning fror 
its old year-to-year appropriation bass 
to a long-range procurement program: 

Now for the first time the aircral 
manufacturers will be able to plan for 
the future with some degree of 
fidence, to forecast capital requirement 
more accurately, and to schedule pr 
duction on the basis of firm continuing 
commitments. As a result, the long 
range outlook for the aircraft-man 
facturing industry is brighter today th 
ever before in its history. 
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HE United States of America has provided and today is providing the 


greatest amount and variety of useful goods and services for the highest 
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hrough percentage of its population of any nation in history. 

hee: @ With only 7 per cent of the world’s population and only 6 per cent of the 

Ulesting , ; 

is world’s land area, we have 35 per cent of the world’s railroad mileage, 46 per 

n With “ a ] ° ° bi ° 

Ea cent of its electric power, 72 per cent of its automobiles, and g2 per cent of its 

eS, her bathtubs! 

nple, i 

ice af @ Our economic system of free-enterprise capitalism has accomplished all this 

United within three centuries. 

€ fact 

. ant @ The United States of America has also provided and is still providing the 

bution ; 

ng up greatest degree of production for the betterment of man and the greatest oppor- 
. tunities for individual advancement of any nation in history. Our political sys- 

tem of representative republican government has the privilege of freedom of 
speech, freedom of assembly, freedom of worship, and freedom of the press— 

vet along with the inalienable right of trial by a jury of fellow citizens. Our eco- 

: iy 

sof a nomic system and our political system add up to what we call the American 

1 pro . 

h th Way of Life. : 

ry. ; 

rating @ All this must be preserved! 

tantly 

id the @ History warns us that no nation for any great length of time can be simul- 

nt ap ° ° ° 

val i taneously weak, wealthy, and safe. In taking heed of this warning, we have 

= embarked upon a program for national security which includes codrdinated 
con intelligence services, support of scientific research and development by the 

nanv: , : , , . 

vn armed forces, and an accelerated program of industrial preparedness, including 
olved stockpiling of strategic materials and production studies and provisions for an 

anes 

cost expanded reservoir of trained man power. The end result of this program is to 
le of _— . . : 

“ produce a striking Air Force to provide defense by readiness to attack and a 

- balanced organization of our Army, Navy, and Merchant Marine. 

- @ These are the foundation stones of national security—the bedrock upon 
si 

am.” which the whole structure rests for the American Way of Life. 

nfo @ Consequently, any attack upon the American system of free-enterprise 
CON 

vents capitalism or upon our American system of representative republican govern- 
pe ment is an attack on our national existence. Let us be guided acccrdingly! 
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THIRTIETH NATIONAL MEETING: Members 
Convene at Detroit and Selfridge Field 

As this issue of ORDNANCE goes to press the Thirtieth National 
Meeting of the A.O.A. is under way at Detroit and Selfridge 
Field, Mich. The meeting is a 2-day affair. On Wednesday, June 
9th, there is an all-day program devoted to technical and scientific 
phases of Ordnance preparedness. National leaders in science and 
industry are scheduled to address the meetings, and the Thirtieth 
National Dinner will be held that evening at the Book-Cadillac 
Hotel, the facilities for which are entirely sold out. 

Nearly 1,300 members and guests are assembled to hear 
Gen. Omar N. Bradley, Chief of Staff, U. S. Army; Vice Adm. 
Arthur W. Radford, Vice Chief of Naval Operations, U. S. 
Navy; and Gen. Joseph T. McNarney, Chief of the Matériel 
Command, U. S. Air Force. 

The second day of the meeting is devoted to demonstrations of 
equipment and tactics—land, sea, and air—at Selfridge Field, Mich. 

The next issue of OrDNANCE will be devoted to the complete 
proceedings of the meeting. 


THE ORDNANCE FRATERNITY ON THE 
POTOMAC: Washington Post Hears 
General Knerr 


Washington Post concluded its 1947-1948 season with a lunch 
eon on May 26th at the Mayflower Hotel. Maj. Gen. Hugh J. 
Knerr, Inspector General, United States Air Force, addressed 
the large gathering of members and guests and answered numer- 
ous questions on Air Force ordnance. His address will be pub- 
lished in the next issue of this magazine. Gen. Clifton B. Cates, 
Commandant, United States Marine Corps, and representatives 
of the Chiefs of Army and Navy Ordnance, were at the speakers’ 
table. 

At a short business meeting the following were elected to the 
direction of the Post for the coming year: President: F. W. 
Foster Gleason; Vice-Presidents: Philip Schwartz, Carroll M. 
White; Advisory Board: H. P. Erwin, C. T. Harris, W. G. 
Lockwood, Frank Macconochie, Earl McFarland, C. M. Wesson, 
Fred E. Wright; Directors: H. T. Bodman, W. F. Byrne, 
R. C. Coupland, Merle H. Davis, Harry Diamond, A. H. 
Ferrandou, Thomas G. Gentel, Frank J. Jervey, A. W. Mace, 
Herbert H. Mitchell, A. A. White, R. P. Williams; Secretary- 
Treasurer: H. J. Crager. 


TECHNOLOGY: Michigan Post Holds 
Open Forum 


The first technical meeting of the Michigan Post was held 
April 22nd at the Rockham Building, Detroit. The dinner was 
attended by 575 members and guests, and a few more were 
present at the technical session which followed in the auditorium. 

The general subject for discussion was jet engines. The prin- 
cipal speaker was R. E. Small of the General Electric Com- 
pany. The toastmaster was E. B. Newill, general manager of 
the Allison Division, General Motors Corporation. 

Following Mr. Small’s address, there was an open forum 
participated in by: Col. René R. Studler, small-arms expert of 
the Research and Development Service, Ordnance Department, 
U.S. Army; Comdr. F, B. Miller, Naval Ordnance; Comdr. F. K. 
Slason, naval aéronautics power plant development; and Lieut. 
Col. Paul F. Nay, power plant development section, Wright 
Field.—R. L. Bracers, president. 
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IN THE CITY OF BROTHERLY LOVE: 
Philadelphia Post Meeting 

All records for popularity were broken when the Philadelphi; 
Post held its twenty-first annual meeting, April 22, 1948 at th 
Heintz Manufacturing Company. William J. Meinel, Presiden 
of that company, is also president of the Post. 

The program included conducted tours of the offices and shop, 
of the company from 3 to 5 P.M. and a business meeting in th 
auditorium of the company’s offices at 5 P.M., followed by ; 
buffet supper. 

The business-meeting program was opened with an addres 
of welcome by Mr. Meinel, who also presided in the absence ¢ 
C. Jared Ingersoll, chief of the Philadelphia Ordnance Distrig 
The principal address of the evening was given by Brig. Gy, 
Hugh C. Minton, president of the Pittsburgh Post, A.0.A, an 
vice-president in charge of production of the Koppers Company, 
Pittsburgh, who presented an analysis of industrial-mobilizatig, 
planning as conducted by the Koppers Company. 

Other speakers included James L. Walsh, president of th 
A.O.A., and Leo A. Codd, executive vice-president. 

The concluding feature of the meeting was the presentation o 
the John C. Jones Medal for Distinguished Service to Ordnang 
to Dr. Harry Butler Allen, director of the Franklin Bustitute of 
Philadelphia. 


CAPITAL CITIES CHAPTER: Board of 
Directors Plan Future Programs 


The Capital Cities Chapter of the Empire Post held its board 
of directors’ meeting at the Crossroads Inn, Lathams, N. Y,, on 
Thursday, May 27, 1948. Present were Ledyard Cogswell, chair- 
man; H. C. Bradley, Jr.. M. F. Kerin, M. M. Frohock, D.E 
Moorhead, J. J. Gleeson, A. C. Elliott, Col. H. N. Rising 
Lieut. Col. E. M. Serrem, D. Gilmore, and E. S. Webster 

Discussion brought out the necessity for high interest valu 
in meeting programs, and the decision was reached to hold fou 
meetings during the coming year: September at Albany, Noven- 
ber at Troy, February at Schenectady, and April at Lathams or 
some other point to be selected. 


PREPAREDNESS PROGRESS IN BOSTON: 
Yankee Post and Turbo Jets 


Some two hundred and fifty members of the Yankee Post ani 
their guests attended the spring meeting of the Post at th 
University Club, Boston, on Wednesday, May Sth. The speaker 
of the evening was E. S. Thompson, assistant manager, Aircraft 
Gas Turbine Division, General Electric Company. His topi 
was “The Turbo Jet,” and the talk was accompanied by 
sound film. 

Col. John S. Pfeil, chief of the Boston Ordnance District, whe 
had recently returned from two weeks’ active duty at Governors 
Island, spoke briefly on the seriousness of the present intern 
tional situation. 


AT LEHIGH: Leeal Post Elects New Officers 


The Lehigh-Bethlehem Post of the A.O.A. has embarked upon 
an expanded program of activities for the coming year. At its 
meeting held at the Hotel Bethlehem, April 28, 1948, whet 
Leo A. Codd was principal speaker, the following officers and 
directors were elected: Edward Leaton, president; James 
Schultz, vice-president; John J. Astringer, secretary-treasurtt, 
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4 the following board of directors: Miles K. Ament, Henry 
sales William Royer (student members), and L. J. Bray, 
Walter O. Snelling, and R. M. Webster, Jr. (industrial members). 


aT N.Y.U.: New York Post Attends Gage 
" Conference and Holds Annual Meeting 


The annual meeting and gage conference of the New York 
Post, American Ordnance Association, in codperation with the 
New York University College of Engineering and its New 
York Ordnance District Gage Laboratory, was held May 21, 
1948, in the auditorium of the Gould Memorial Library at the 
University Heights campus. 

At the evening meeting, Rear Adm. A. G. Noble, Chief of the 
Bureau of Ordnance, U. S. Navy, was the guest of honor and 
principal speaker. His topic was “Research and Development 
in Naval Ordnance.” 

The other speakers were J. Carlton Ward, Jr., chairman of 
the board, Fairchild Engineering & Airplane Corporation, who 
spoke on “Preparedness in the Aircraft Industry,” and Leo A. 
Codd, executive vice-president, A.O.A., whose topic was “The 

Need for Industrial Dispersion.” 

At the morning session of the gage conference the principal 
speakers were: Brig. Gen. J. L. Holman, U.S.A., chief, Indus 
trial Division, Office of the Chief of Ordnance; Capt. M. C. Mc- 
| Quiston, U.S.N., chief, naval inspection, New York District; and 
Col. James A. McDonnell, U.S.A.F.R., deputy chief, N.Y.A.F. 
Procurement Field Office, Air Matériel Command. 

The afternoon speakers were: Prof. J. M. Juran, chairman, 
Department of Administrative Engineering, College of Engineer- 
ing, New York University ; William Gourlie, Sheffield Corpora- 
tion: F. Malcolm Farmer, vice-president, Electric Testing 
Laboratories; and C. W. Kennedy, quality-control engineer, 
Federal Products Corporation. 

At the conclusion of the meeting, the following officers and 
directors of the Post were elected: President, Maj. C. Stewart 
Comeaux; Ist vice-president, J. G. Phillips; 2nd vice-president, 
L. C. Stowell; 3rd vice-president, W. A. Davidson; 4th vice- 
president, N. H. Gilroy; secretary, Maj. D. B. MacMaster; 
treasurer, Maj. H. T. Luria; directors: J. L. Auer, P. R. Bassett, 
C. W. Keuffel, R. L. Maxwell, and P. B. Scott. 


NECROLOGY 


Lieut. Gen. William S. Knudsen, former president of General 
Motors Corporation and Director of Armament Production dur- 
ing World War II, died in Detroit on April 27, 1948. General 
Knudsen was a charter member of the American Ordnance As 
sociation and served as a member of its Committee on Educa- 
tional Orders during 1938. 

As an immigrant from his native Denmark, he began working 
ina New York shipyard at $1.75 a day and attained the pinnacle 
of American industry in less than a quarter of a century. 

During World War I he was in charge of Eagle-boat build- 
ing for the Ford Company and after that conflict was made 
production engineer for the Model-T Ford. Subsequently, he 
jomed the General Motors Company and was made vice-presi- 
dent of the Chevrolet Division. He became executive vice- 
president of General Motors in 1933 and president in 1937. 

He was chosen by President Roosevelt to be Director of In- 
dustrial Production in the national-defense program on June 6, 
1940, 

When the War Production Board was established, General 
Knudsen became Director of Production for the War Depart- 
ment. He was awarded the Distinguished Service Medal with 
Oak Leaf Cluster and was hailed as “the master trouble shooter 
on the biggest job the world has ever seen.”—L. A. C. 


Col. Ralph Cook Scott, Ordnance Reserve, founder of the 


Los Angeles Post, A.O.A., died at his home in San Francisco, 
April 7, 1948. He served in the Ordnance Department of the 
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Army with distinction in World Wars I and II and throughout 
the intervening years was a tower of strength in all matters 
connected with industrial preparedness, especially on the West 
Coast. 

His military career began with his service with the Ist Regi- 
ment, Nebraska National Guard. He was commissioned an officer 
of the Ordnance Department in World War II, serving at Raritan 
Arsenal, Metuchen, N. J. Prior to World War II he attended 
the Army Industrial College in Washington and later served on 
the staff of Maj. Gen. R. L. Maxwell, Director of Export 
Control. 

In 1941 he became commanding officer of the Umatilla Ord- 
nance Depot, Hermiston, Oreg., and later commanding officer of 
the Green River Ordnance Plant at Dixon, III. 

“Scotty,” as he was familiarly known among his many friends 
in the Ordnance fraternity, had a rare combination of gentility, 
kindliness, and happiness on all occasions. His ability for making 
friends was second only to his capacity for holding them. He 
combined a deep allegiance to God and country, and at the time 
of his death was a vestryman of St. Paul’s Cathedral in Los 
Angeles. “His was truly a life of service.”—L. A. C. 





Laurence Vincent Benét, renowned designer and manufacturer 
of small arms and a life member of the American Ordnance 
\ssociation, died in Washington, D. C., on May 21, 1948. He 
was the son of Brig. Gen. Stephen Vincent Benét, a distinguished 
officer of the Ordnance Department, U. S. Army. The names of 
both father and son are synonymous with ordnance progress dur- 
ing recent decades. 

Born at West Point, N. Y., January 12, 1863, Mr. Benét was 
graduated from Yale in 1884. He was on active duty with the 
American Forces in the Spanish-American War and in World 
War I. During his long service with La Société Hotchkiss 
Lyceé in Paris, Mr. Benét was responsible for the development 
of machine guns and other small arms used by both the French 
and American forces. He terminated his managerial connection 
with Hotchkiss prior to World War II when he returned to 
the United States to take up residence in Washington, D. C 

A kindly gentleman of sterling patriotism and loyalty, he was 
revered by his many friends not only for his generosity in all 
matters of civic advancement but also for the quiet, unpretentious 
manner in which he participated with energy in the activities 
of the Ordnance fraternity —L. A. C 


Ni YTICE also has been received of the deaths of the following 
members of the Association: A. C. Anderson, Detroit, Mich.; 
R. G. Aurien, Chicago, Ill.; Hardin Bale, Little Rock, Ark.; 
J. R. Battenfeld, Kansas City, Mo.; S. L. Basch, Toledo, Ohio; 
Max E. Bertch, Texarkana, Tex.; M. C. Bohley, Palo Alto, 
Calif.; J. H. Bromley, Philadelphia, Pa.; E. W. Brousseau, 
Philadelphia, Pa.; A. C. Burch, Sandusky, Ohio; Jack C. 
Carlton, Cincinnati, Ohio; Harry Caswell, Toledo, Ohio; E. M. 
Costley, Atlanta, Ga.; A. N. Dempsey, Akron, Ohio; R. H. 
Dobberpuhl, Milwaukee, Wis.; R. A. Eidam, Hammond, Ind.; 
S. S. Evans, Defiance, Ohio; F. H. Fenn, Butler, Pa.; F. M. 
Fuller, Union City, N. J.; J. H. Ganzer, Duluth, Minn.; H. A. 
Hancox, Toledo, Ohio; A. H. Irving, Auburn, Calif.; L. C. 
Maurer, Detroit, Mich.; Frank McCullough, Rockaway, N. J.; 
J. E. McIntosh, West Los Angeles, Calif.; P. W. Miles, De 
Funiak Springs, Fla.; O. L. Mills, Los Angeles, Calif.; J. W. 
Naul, Kentwood, La.; J. E. Nelson, East Aurora, N. Y.; W. W. 
Richardson, Mercer, Pa.; F. H. Timpson, Brooklyn, N. Y.; 
W. C. Trout, Lufkin, Tex.; D. K. Vogeding, Evanston, IIl.; J. R. 
Weldon, Enid, Okla.; V. F. Wernecke, Plymouth, Wis.; A. M. 
Williams, Newark, N. J.; W. W. Wilson, Chicago, Ill.; N. A. 
Wright, Perrysburg, Ohio. To their relatives and friends, Orp- 
NANCE, on behalf of the Association membership, extends 
condolences. 
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Lieut. Col. Harry N. Rising, Jr. 


THIS is the first of a series of reports on current trends 
in the procurement and supply functions of the National 
Defense Establishment to be written for ORDNANCE by 
experts in the field of logistics. Other reports wiil appear 
in subsequent issues —THE EpiTors. 


e The Secretary of Defense has established the Committee on 
Facilities and Services headed by T. J. Hargrave, Chairman of 
the Munitions Board. This committee is established to carry out 
Mr. Forrestal’s statutory responsibility for eliminating unneces- 
sary duplication or overlapping of functions among the Army, 
Navy, and Air Forces. The committee, in addition to Mr. Har- 
grave, is composed of the chief logisticians of the three Depart- 
ments: Lieut. Gen. H. S. Aurand, Director of Logistics, Army ; 
Vice Adm. R. B. Carney, Deputy Chief of Naval Operations 
(Logistics), Navy; and Lieut. Gen. H. A. Craig, Deputy Chief 
of Staff, Matériel, Department of the Air Force. 

This group will study means of effecting economies and at- 
taining greater operational efficiency through the consolidation 
or common use of certain facilities and services at various loca- 
tions. Numerous studies have been initiated including such sub- 
jects as ship repairs, real-estate acquisition and disposition, cold- 
storage facilities, and photographic services. 

Field subcommittees have been established in certain congested 
areas to keep the main committee advised of local problems and 
to ensure the initiation of prompt action to alleviate any undesir- 
able situations that may exist. 


e The Armed Services Petroleum Board, a joint agency of the 
Secretaries of the Army, Navy, and Air Force, is the successor 
to the Army-Navy Petroleum Board which was formerly an 
instrumentality of the Joint Chiefs of Staff. The change was 
made following an intensive study to determine the proper level 
for the Board to function under unification. The Board consists 
of two members of each Department—the Director of Logistics 
and the Quartermaster General in the Army and their equivalents 
in the Navy and Air Force. The chairmanship rotates, the pres- 
ent chairman being the Air member. 

The Armed Services Petroleum Board is chartered as a plan- 
ning and codrdinating agency to function in conjunction with a 
closely related operating agency, the Armed Services Petroleum 
Purchase Agency. These two bodies cover generally the staff 
and operating functions of the old ANPB and the former Joint 
Army-Navy Petroleum Purchasing Agency. No particular 
change in the methods of supply of petroleum to overseas 
commands results. 


e It is agreed that the recently passed Armed Forces Procure- 
ment Act (Public Law 413), provides the Departments with a 
distinctly more businesslike approach to the function of procure- 
ment than previous legislative authority. Among other advan- 
tages the law permits procurement without advertising and allows 
negotiation for contracts in some seventeen categories, such as 
for research and development and for certain technical equip- 
ment. For uniformity of application of the provisions of the act, 
the Departments have joined together and published the Armed 
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Service Procurement Regulations which now govern and mak 
uniform all procurement from appropriated funds. m 
e Of particular interest to Army personnel are the plans Whic) 
are under way for a Territorial Command Test. This test js 
aimed at determining the feasibility and desirability of placing 
a maximum number of activities located within the Seographicy 
limits of an army area directly under the control of an army 
commander. 
The test is planned to start October Ist and will last siy 
months, with the Third Army and the Port of New Orlean 
attached as the locations in which the experiment will be o 
ducted. The test will undoubtedly provide a pattern for such 
decentralization as may become desirable in future warfare 


e A function of the Department of the Army which is carrigg 
out without much fanfare is the shipment of aid to Greece anj 
Turkey. These aid programs are State Department sponsored 
with the Army using its facilities and personnel to carry out the 
major portion of purchase and movement on a reimbursable 
basis. It appears that this peacetime mission is one that the 
Army may expect to become more involved as the Federal Goy. 
ernment becomes increasingly interested in bolstering the economy 
of friendly foreign countries. 


e The Army has initiated a voluntary peacetime indoctrination 
training program for key civilians at Army supply installations 
the purpose of the program being to foster codperation and the 
exchange of ideas in the movement, handling, and storage oj 
supplies. It is contemplated that the program will encompass 
two 2-week training periods yearly, in April and October. 

The American Warehousemen’s Association is making nomina- 
tions of civilian personnel to receive training at each of the 
twenty-three participating Army depots. Quotas are necessarily 
small, since the plan contemplates that the trainees will be 
absorbed without interrupting normal operations or requiring 
expenditure of additional funds for on-the-job training. The 
personnel indoctrinated in military supply -practices under the 
program should increase the pool of trained personnel which 
would be available in an emergency. 


e@ On the surface it would appear that equipment left over from 
World War II would certainly be sufficient for the latest in- 
creases in strength of our still relatively small standing Army. 
There is more to the situation than meets the eye, however. 

Shortages exist in several categories, particularly the more 
modern weapons developed toward the end of the war which 
never got into full production. Recoilless rifles are an example; 
antiaircraft control equipment needed to keep pace with the 
postwar developments in superspeed aircraft is another. A 
scarcity has also developed in items of the type which wert 
released to help civilian economy after the war, such as trucks 
and jeeps. 

In this latter situation the Army finds itself with more than 
enough 105-mm. howitzers, but nowhere near the number o 
prime movers to haul them. The problem of making available 
balanced stocks for current use and the mobilization reserve 
either by rehabilitation of existing stock or by new procuft 
ment, is therefore a matter which occupies a great deal of seriow 
thought in the Army. 


e Arthur M. Hill, Chairman of the National Security Resources 
Board, recently announced that the Board, assisted by an informal 
advisory group from industry and representatives of the Govert- 
ment, will undertake analysis of problems facing the natural 
and manufactured gas industries. The group will assist in survey: 
ing the supply and estimated demand for gas service during tht 
period 1948-1952, and will report on the construction of g 
facilities. 
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pECENTRALIZED RESPONSIBILITY 

The Chief of Ordnance of the Army has decentralized the 
cesponsibility for the production of ordnance matériel along 
sommodity lines to the commanding officers of the seven manu- 
facturing arsenals of the Department. Following this established 
Army Ordnance policy, contact headquarters and contact of- 
fcials for the National Divisions, A.O.A., have been designated 
as follows : 

Artillery Division: Rock Island Arsenal, Rock Island, IIL, 
Col. Walter W. Warner, commanding; Watertown Arsenal, 
Watertown, Mass., Col. William R. Gerhardt, commanding ; 
Watervliet Arsenal, Watervliet, N. Y., Col. Harry N. Rising, 
commanding. 

Fire Control Instruments Division: Frankford Arsenal, Phila- 
ielphia, Pa., Brig. Gen. E. E. MacMorland, commanding. 

Gage Industry Division: Frankford Arsenal, Philadelphia, Pa.. 
Brig. Gen. E. E. MacMorland, commanding. 

Rocket, Bomb, and Artillery Ammunition Division: Picatinny 
Arsenal, Dover, N. J., Col. John P. Harris, commanding. 

Small Arms and Small Arms Ammunition Division: Spring- 
eld Armory, Springfield, Mass., Col. Morris K. Barroll, com- 
manding (for small arms) ; Frankford Arsenal, Philadelphia, Pa., 
Brig. Gen. E. E. MacMorland, commanding (for small-arms 
ammunition ). 

Each arsenal thus becomes the “home base” of one or more of 
the A.O.A. Advisory Committees. The ever-present codperation 
of the arsenal commanders and their staffs in the best Ordnance 
tradition contributes in a large measure to the successful meet- 
ings of the committees. 

In order that the members of the National Divisions and Com- 
mittees may contact the proper key personnel at the arsenals in 
securing desired information, there has been organized at each of 
the Ordnance Department arsenals an A.O.A. contact committee. 
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ARTILLERY DIVISION 
J. E. Trainer, chairman 

[n order to handle expeditiously and effectively the gun-forging 
preblems which this Division recently received from the Ord- 
nance Department, Mr. Trainer has assembled a group of forging 
experts from industry who will function as a Forging Committee 
within the organization of the Artillery Division. The member- 
ship of this new committee is shown on page 36 of this issue. 

The greatly improved ballistics of modern cannon impose 
severe problems on the gun-forging manufacturer in the way of 
increased lengths of forgings, thinner walls, lighter over-all 
weights, and higher physical qualities. The initial organizational 
meeting of this committee was held at the Watervliet Arsenal 
on April 9, 1948, when the problems involved were carefully 
analyzed and evaluated 

A second committee meeting followed at the Carter Hotel, 
Cleveland, Ohio, on May 5, 1948. The discussion at this meeting 
developed the need for at least approximate data on the probable 
total requirements of the armed services for heavy forgings in 
case of a national emergency. It was realized that the gun-forging 
requirements, although extremely important, would be only a 
part of the load confronting the forging industry of the United 
States in any future war. 


ROCKET, BOMB, AND ARTILLERY 
AMMUNITION DIVISION 


Harvey C. Knowles, chairman 
In view of the greatly increased activities of the existing 
Rocket and Shell Committee, this committee has now been sub- 
divided into a Shell Committee, which will continue under the 
chairmanship of Walter N. Howley, and a Rocket Committee 


July-August, 1948 


The National Divisions, A.0.A. 


with Edward A. Ash of Detroit, Mich., as committee chairman 

The organization of the Shell Committee has been worked 
out and the present members are shown in the organization chart 
on page 36. Although the newly established Rocket Committee 
is still in the process of being organized and staffed, nevertheless 
this enthusiastic group held its initial meeting in Detroit on 
June 8, 1948. 

Probably one of the most active of the A.O.A. committees at 
this time is the Cartridge Case Committee which is devoting its 
efforts to the solution of the many intricate problems involved 
in the production of steel cartridge cases for both the Army 
and Navy. In view of the many problems which were ready to 
be presented for the consideration of the entire committee, advan- 
tage was taken of the occasion of the Thirtieth National Meet- 
ing of the American Ordnance Association at Detroit to hold a 
2-day meeting of this committee. 

The Cartridge Case Committee met at 9:30 a.m. on Monday, 
June 7, 1948, and continued its meeting throughout that and the 
following day. Several subcommittee meetings, held concurrently 
with the meetings of the main committee, greatly facilitated the 
progress of the work. Quite a number of representatives from 
the Navy Bureau of Ordnance and from the Army Ordnance 
Department attended. 

There were also present several representatives from the Small 
Arms Ammunition Branch, Office of the Chief of Ordnance, who 
were interested in learning the latest thought on the production 
of steel cartridge cases for artillery ammunition as a possible aid 
in their production problems relating to the manufacture of steel 
cartridge cases for small-arms ammunition. 

Details of the meetings of the National Divisions and Com- 
mittees held at the time of the Thirtieth National Meeting will be 
published in the next issue of ORDNANCE. 

The recently reorganized Fuze Committee met at Picatinny 
Arsenal, N. J., on April 30 and May 1, 1948, under the chair- 
manship of James E. Burke. There was one hundred per cent 
attendance of the twelve regular members of this committee, 
and, in addition, some fifty representatives from Army and Navy 
establishments were present. 


GAGE INDUSTRY DIVISION 
Louis Polk, chairman 

A meeting of this committee was held at the Frankford Arse- 
nal, Pa., on April 22, 1948, with Chairman Louis Polk presiding. 
A most interesting program was prepared for this meeting de- 
voted primarily to the consideration of current gage problems 
as related to the latest types of commercially developed gages. 
The program included the following: 

(1) A demonstration of an air gage for surface roughness 
by C. B. Keane, chief design engineer of the Frankford Arsenal 
Gage Division; (2) A report on the status of the Ordnance 
gage supply control project and general discussion of related 
problems by A. F. Goho, control engineer, Frankford Arsenal 
Gage Division; (3) A report on progress made toward legaliza- 
tion of the inch defined as a given number of light waves by 
E. C. Crittenden, associate director, National Bureau of Stand- 
ards, Washington, D. C.; (4) A report of progress of various 
screw thread committees by W. H. Gourlie, standards engineer, 
the Sheffield Corporation; (5) A discussion of the problems 
encountered in the application of quality-control procedures by 
Dorian Shainin, chief inspector, Hamilton Standard Propellers. 

Members of other Divisions and committees who may be in- 
terested as well as any member of the American Ordnance As- 
sociation may obtain copies of any of the papers delivered at this 
meeting by applying directly to B. B. Patton, Gage Laboratory, 


Frankford Arsenal, Philadelphia, Pa., committee secretary. 
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A WINNING 
COMBINATION 


for 








Skeet is a great sport—one you can enjoy for years 
to come. However, your fullest appreciation comes as 
your skill increases. And that’s when you find that the 
right gun and the right ammunition count most. 

Champion skeet shooters have found a winning 
combination in the Remington Model 31 shotgun and 
Remington Shur Shot shells with the Remington Flat- 
Top Crimp. The Model 31 is a pump action repeating 
shotgun which, during the war, aerial gunnery stu- 
dents nicknamed ‘“‘the gun with the ‘ball-bearing’ ac- 
tion’’ because of its velvety-smooth operation. And 
Shur Shot shells with Remington Flat-Top Crimp 
eliminate ‘blown patterns,’’ which cause unexplainable 
misses. You get even distribution of shot pellets with 
no holes or openings for targets to pass through un- 
broken. 

For free literature on this popular combination, write 
Remington Arms Company, Inc., Bridgeport 2, Conn. 


Remington 


‘If It’s Remington—It’s Right! ’’ 


Shur Shot is a trade mark of Remington Arms Company, Ing 




















































Atomic Energy 


NEW URANIUM DEPOSITS 


New uranium deposits have been discovered in northern Ca. 
ada. The new discovery, however, will not alter Canada’s pogg 
as the second largest supplier of uranium, with the Belg: 
Congo still leading the world. Canada now has in Operation ap 
atomic-energy pile of sufficient capacity to supply her Dresem 
needs of isotopes for medical science 























COSMIC RAY PLATEAU 


The top of the earth’s atmosphere for the cosmic rays ¢ 
bombard us from outer space has been discovered with inst 
ments in a captured Nazi V-2 rocket that was sent up 100 mij 
over the White Sands Proving Ground, N. Mex. 

About thirty-four miles up the intensity of the Cosmic-tay 
bombardment begins to become constant. This is the beginning 
of what is known as the “cosmic-ray plateau.” From this point 
out into space the cosmic radiation is believed to remain virtulh 
constant. 

It was also discovered that the intensity of cosmic rays int 
space out from the earth is two to three times greater tell 
scientists had calculated on the basis of lower altitude obser § 
tions. | 

Below 55 kilometers, or approximately 34 miles, the cosme 
rays varied from one or two counts a second at sea level tog 
peak of 49 counts a second in the neighborhood of 12 miles abo 
the earth. But for the highest 66 miles of the flight the cosmi- 
ray count was steadily a little more than 22 counts a second, 


COSMIC AND SOLAR RADIO NOISE 


Scientists at the National Bureau of Standards are itll 
a project for the observation and analysis of radio noise gene 
rated by the sun, a companion project to cosmic radio noie# 
studies already in progress. The new investigation will seek tf 
determine the range of frequencies broadcast from the sm 
received intensities, and correlation of solar noise with othe 
solar, interstellar, and terrestrial phenomena. H 

Two giant radar mirrors at the Bureau’s radio propagation Ul 
laboratory at Sterling, Va., will intercept and record solar nox 
reaching the earth. These devices are particularly suitable fv 
the investigation because of their size. The reflectors, abot sized 
twenty-five feet in diameter, allow the capture of a large amout that 
of energy from solar broadcasts. By automatic control, tkB econc 
mirrors will be directed at the sun constantly throughout A 
day. The first receiver is now in process of installation and wi just : 


could 
excel! 


be used, initially, for studies in the 480- to 500-megacycle ban — 
With the use of higher and higher frequencies in commu wire 
cation and radar equipment, both solar and cosmic noise har aon 
come to be recognized as increasingly important. Recent a 
vances in design for both very high and ultrahigh-frequem can | 
receivers, which practically eliminate internal set noise, indicat “AC? 
that the limiting factors in the use of the equipment will \ 
those arising from natural phenomena. “Cat 
ar 
NEW ATOMIC ENERGY SOURCE = : 


Energy may be released from the atom by a lighter-weis" B it do 
particle than the prime “trigger” of the atomic bomb, the neutres able 
Scientists have been told of the promise of the meson, alas mote 
mesotron, in this respect by Dr. John A. Wheeler, Prince part 
University physicist specializing on the structure of the ato unk 


CAT 
July 





ORDNANG 

















A “Caterpillar’’ Diesel No. 12 Motor Grader, owned by 
Orange County, Calif., grades an access road at Huntington 
Beach Airport. Price of standard No. 12 Motor Grader is 
$9925 (without cab or scarifier), F.O.B. Peoria, subject to 
change without notice. 


H _ 7, Be 4 a 

agate | ALUNTINGTON Beacu Arrport, near Santa Ana, California, 

« nie COUld well serve as a model among smaller airports. Its ’ 

ble fer excellent runways and smooth access roads look as if a fair- . 


abo f sized crew were kept busy maintaining them. The fact is 
mout f that one man and one machine do the work efficiently and 
i, tk economically! 















ut the ‘ : ”» Ts ' 

, 7 A “Caterpillar” Diesel No. 12 Motor Grader can do 
1G Wee: . . . 

‘tel just about any construction job needed around an airport. 
aa [t can grade, drain and lay oil mix on the runways as well 


tax *S build and maintain the roads leading from the field into 
t af Wn. Equipped with a scarifier, as this one is, the No. 12 
vey C22 Tip up and renovate old oil mix or smooth out pitted 
dict @ Macadam. 







ill be You don’t have to look far for reasons why the 
“Caterpillar” Diesel Motor Grader has become the stand- 
ard unit for highway and airport maintenance. Owners 
and operators like its easy handling and the precision work 
it does. They like its sturdy dependability and long, profit- 
" able life. And they appreciate the fact that this is the only 
motor grader built entirely by one manufacturer, with 
tng Parts and service always available through a single well- 
equipped dealer. 
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CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 
July-August, 1948 





















(want LONGER TOOL LIFE... LESS DOWN nimee. 


ITS BEING DONE witH LUSOL 
THE TOOL SAVING FLUID 
SUCCESSOR TO ORDINARY CUTTING OIL 
AND SOLUBLES 














DAY 


THE NEW 
THAT SPEAKS FOR ITSELF 


The word is spreading . . . 
a trial will convince you 
write - wire - phone 


F. E. ANDERSON OIL COMPANY 
112 BROWNSTONE AVE. PORTLAND. CONNECTICUT 
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Atomic Energy 





He has figured out that the most familiar sort of MESON (ther 
are probably four or five kinds of them) will produce fission g 
uranium. It is reasonably probable that it will split the hearts of 
other heavy atoms with release of energy as in the fission 
uranium or plutonium by neutrons. 

What seems to happen is that mesons are able to move jp 
orbits around the atomic nucleus which resemble the Orbits g 
electrons in shape but are 200 times smaller. The mesons ; 
from one of these orbits to another and release energy whi 
may be able to initiate a special type of fission in Uranium gy 
heavier nuclei. If they can, the energy release figures oyt to hk 
about half as much again as the energy given off by uraniy, 
that is fissioned by neutrons. 


COMBAT ATOM COUNTERS 


A pocket-size “assault meter,” which can be carried by 4 
soldier into future atomic combat to detect deadly gamma ray, 
was recently demonstrated in Chicago. Different in principk 
from the Geiger counter, the assault meter is so simple to operay 
that any one can determine the amount of deadly radiation ip; 
combat area. 


ATOMIC POWER PLANTS 


Power plants operating commercially on atomic energy ay 
a great many years in the future, and when they come they wi) 
be general-purpose “atom factories,” probably producing 
only electric power but also isotopes and process heat, according 
to Dr. C. G. Suits, General Electric Company vice-president i 
charge of research. Atomic fuel will provide a source of heg 
which will be converted to electricity through turbines ay 
genertors, he stated. 


AID FOR ATOMIC VICTIMS 


Plutonium poisoning, responsible for thousands of deaths a 
Nagasaki and Hiroshima, may be treated in the event of futur 
atomic bombings by using a rare metal, zirconium, to displac 
the radioactive plutonium out of human bodies. The treatment 
a by-product of wartime research, has been extensively teste 
on animals. Tests indicate it would also be effective on huma 
atomic casualties. 

Starting point in research leading to the treatment was a wel: 
known chemical phenomenon, “metal displacement.” Salts ¢ 
certain metals, injected into a living organism, will displace 
other similar metals, which are then eliminated from the bod 
Plutonium, although a man-made metal, is similar to rare metal 
including cerium, yttrium, and zirconium. Zirconium was select! 
for the experiments because it is least toxic of these metal 


URANIUM FOUND IN OIL 


The National University of Argentina recently announced thé 
its research scientists had found uranium in crude oil extracts 
from the Tupungato wells. It is believed that this is the im 
time that uranium has been found in oil. The initial reseat 
hy the university was aimed at tracing uranium in asphalt. 


LARGEST ATOM SMASHER 


The United States Atomic Energy Commission will finance tt 
construction of the world’s largest and most powerful a 
smasher, an 110-foot cyclotron, at the Radiation Laboratory ¢ 
the University of California, Berkeley, Calif. This machine # 
be larger than any such machine now in existence or any othe 
now planned. Construction of the new accelerator will take a 
proximately five years. The total cost will be about $9,000,0 
This machine will be a major tool for basic research in the 
properties of atomic nuclei. New knowledge in this field is & 
foundation of progress in the release and application of nucle 
energy 
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Explosives and blasting supplies 
for blasting work on airports, 
highways, harbor channels and 
demolition operations. pt) 

My fi 
ree e FULLER CLEANING EQUIPMENT LASTS 
westea A 2 to4 TIMES LONGER - Cuts Rising Maintenance Costs 

en’ With labor costs mounting steadily the economy of longer 
lasting cleaning tools provides the answer to keeping main- 
j tenance costs within bounds. Actual tests prove that Fuller 
Fiber Brooms outwear ordinary brooms at least 4 to 1. 
Similarly, Fuller floor brushes and wet mops provide sav- 
ings of from 100% to 300 %. For more information about 
POWDER COMPANY ae amemmmmmammmme aR 
Wilmington 99, Delaware Futter Sone Bronch Olfice or write 
of cleaning 
Industrial Explosives Coated Fabrics equipment. .. —% FULLER BRUSH Co 
Blasting Supplies Activated Carbons am ehhaeehar piven 
Product Finishes Chemicals Sats Maine e 
In Canada: Fuller Brush Co., Lid., Hamilton, Ont. 
SHOW YOUR COLORS! 
WEAR THE INSIGNIA OF YOUR AMERICAN ORDNANCE 
ASSOCIATION ON MILITARY AND CIVILIAN DRESS 
@ You are proud of your Association. Tell the world by displaying its emblem on all occasions. 
PRICE LIST 
The Medal: Silver, $2.50; Bronze, $2.00 Ribbon (112”): $2.00 a yard 
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Lapel Emblem: 0 Kt, gold) $5,003 Bronze, $1.00 Lapel Ribbon (14”): $1.50 a yard, 50¢ quarter-yard 
(One-quarter yard minimum length, both ribbons) 


Wall Plaque (8 x 9 inches): $3.00 
Membership Certificate: $1.50 Bar Ribbon: 5o¢ 


705 Mitts Buipine, 


Washington 6, D. C. 

Please send me ttt ns a fareeabee at $ each 
(Quantity) (Item) 
a eee _ ee at §$. each 
(Quantity) (Item) 

Name ( please print) yaaa iaedneeawar 1a saenenesadate 

Address - ad peaavdinden tie 


City, Zone, State Se pie te ene debe hintuns tae . i eet 
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MILITARY 
VEHICLES 
of all Types 


Combat Tanks * Armored Cars * Scout 
Cars * Reconnaissance Cars x Offi- 
cers Cars * Ambulances * Mobile 
Machine Shops x Artillery Tractors for 
guns of all sizes * High-speed Track 
Laying Artillery Tractors * Captive Bal- 
loon Winches * Air Field Service Trac- 
tors * Airplane Crash Trucks * Fire 
Equipment * Airplane Wrecking Trucks 
Mobile Aircraft Machine Shops * Mobile 
Oxygen Generator Units * Mobile 
Water Purification Units * Air Field 
Rotary Snow Removal Equipment * Air 
Field Fuel Servicing Trucks. 
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Tue Unitep States AND ARMAMENTS. By Merze Tate. Camp 
bridge: Harvard University Press. 312 pp. $6. 


QNE wonders why this conscientious but dreary book 
was written. Its one bright spot is the Anglo-American 
ment limiting naval forces on the Great Lakes. Its first and 
chapters trot out the well-worn clichés of pacificism and @ 


League of Nations: “The exaggerated . . . idea of nation 


sovereignty” (pp. 5-6); “The states should have established@ 
and then proceeded to ft 


system of collective security .. . 
gradual removal of the causes of war” (p. 264) ; “Fundament 
wrongs and primary sources of friction between all powers .¢ 
must be removed. Continuous, strenuous, and united efforts m 
he made to attain economic justice for all nations” (pp. 265-260) 
This reviewer cannot see the use of talking like that inf 


year 1948. 


Oddly enough, although most of the book argues in favor@ 


limiting national armaments by written agreements, its one @ 
ample of successful disarmament—i.e., on the Great Lakes—té 
in the opposite direction. On pages 33 and 34 it appears @ 
on November 2, 1940, the United States Government agreed § 
a “reinterpretation” of the Great Lakes disarmament agreemeé 
which destroyed every clause in that agreement. Of course # 
could be done safely because the policies of the governme 
concerned were in harmony, but it is strange that the aul 


did not deduce that armaments are at best a secondary causes 


clashing policies. 

Returning to the phrase “economic justice for all nation 
let us assume a world government provided with an inte 
national police force strong enough to defeat the armed forces 
any nation. What would prevent such a government from if 
preting economic justice as a mandate to break down the U. 
tariff and antiimmigration laws as “threats to world peace?” 
course American society as we know it would then burst like 


soap bubble. But sovereignty must go somewhere, and if it sm 


to be national it will be international. 
Meanwhile, if we could come anywhere near reconciling 
clashing ideas which divide the world, disarmament would 0¢ 
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